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Dear Ms. Thomas: 

 

The Utah Division of Air Quality (UDAQ) is formally submitting an International Transport 

Demonstration (179B(b)) to the Environmental Protection Agency (EPA) for the Northern 

Wasatch Front Ozone Nonattainment Area (NWF NAA). UDAQ appreciates EPA’s engagement 

during the development of this demonstration and for the valuable feedback and review received 

throughout this process.  

 

Section 179B(b) of the Clean Air Act (CAA) allows a nonattainment area to retrospectively avoid 

re-classification to a higher nonattainment status if a state can demonstrate that the area would 

have met the National Ambient Air Quality Standard (NAAQS), but for the influence of pollution 

emanating from an international source. On August 3, 2018, the EPA classified the NWF NAA as 

a marginal nonattainment area with an attainment date of August 3, 2021 (83 FR 25776). The 

design value from 2018-2020 is used to determine if the area attained the standard by the 

attainment date. Validated data in EPA’s Air Quality System (AQS) show a 3-year average of the 

4th high 8-hour ozone value at Bountiful of 77ppb, which is 7ppb over the NAAQS. 

 

EPA published 179B guidance (EPA-457/P-20-001F, December, 2020) that details what a 

successful 179B demonstration should include.  

 

Accompanying this letter are three technical analyses that fall short of providing a refined full 

photochemical demonstration (including source apportionment) that would be preferred, but 

indicate what would likely be found in such a demonstration. These include a Synoptic Pattern 

Analysis and a Backward Dispersion HYSPLIT analysis performed by UDAQ’s Technical 

Analysis team, as well as a photochemical analysis performed by Ramboll at the direction of the 
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Utah Petroleum Association and Utah Mining Association. All three analyses focused on the 

summer months (June – August) of 2017 with an emphasis on a period of time leading up to and 

through observed NAAQS 8-hour ozone exceedances.  

 

The UDAQ-led Synoptic Pattern Analysis found that ozone exceedance days largely occur when 

synoptic scale high-pressure systems are present. As a result of these stable high-pressure systems 

the NWF experiences a lack of frontal passages, low surface winds, and high temperatures at the 

controlling monitoring station. These results indicate that local photochemical production of 

ozone resulting from nearby anthropogenic precursor emissions are the dominant driver of 

exceedance days in the NWF.   

 

UDAQ performed a backward dispersion analysis using the HYbrid Single-Particle Lagrangian 

Integrated Trajectory (HYSPLIT) model based on maximum daily 8-hr average ozone 

observations within the NWF during July 2017, when multiple ozone exceedances were observed. 

The HYSPLIT backward trajectory analysis found that while the NWF is impacted in-part by 

source emissions from outside the U.S., it did not identify any significant difference in transport 

patterns between exceedance and non-exceedance days. Current guidance provided by the EPA on 

179B(b) states that “the demonstration should include analyses showing that the air quality data 

on specific days in the past were affected by international emissions to an extent that prevented 

the area from attaining the standard by the attainment date.”  

 

In addition to the two UDAQ-led analyses described above, a photochemical analysis performed 

by Ramboll identified a relatively consistent contribution of ozone from international sources to 

background concentrations throughout the intermountain west. However, the model consistently 

underpredicted ozone concentrations at the controlling monitor site on exceedance days. This 

underprediction makes it difficult to attribute the total amount of contribution from internationally 

transported ozone at the controlling monitor.  

 

These three analyses taken together indicate that in the NWF, exceedances of the 8-hour ozone 

NAAQS typically occur on hot, atmospherically stable summer days and that international 

transport of ozone contributes consistently to background concentrations throughout the 

intermountain west, but does not increase in contribution on specific exceedance days.  

 

We believe that this 179B(b) demonstration is novel since it fails to show a significant 

contribution on specific exceedance days compared to non-exceedance days, but instead indicates 

that international transport has a relatively constant contribution to background ozone 

concentrations throughout the NWF NAA. The elevated background concentrations make it 

particularly difficult to meet the 2015 8-hour ozone NAAQS in the NWF. Beyond the distinction 

of specific daily contribution vs. regional background, it is UDAQ’s understanding that this is the 

first instance of a 179B(b) demonstration for a non-border region, for which the guidance states 

“technical demonstrations for non-border areas may involve additional technical rigor and 

resources compared to a demonstration for border areas.”  

 

In addition to the three analyses outlined here and described in detail in the included 

demonstration, the UDAQ Technical Analysis team has provided a modeling framework for a 

more refined photochemical model that could be conducted to further examine international 
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contributions of ozone to the NWF. This modeling framework addresses many of the limitations 

with the work conducted to date, but conceptually is highly similar in nature to the efforts 

undertaken so far. To perform the full photochemical modeling exercise will require a significant 

amount of time and resources from UDAQ. It is the belief of the UDAQ staff that this additional 

modeling effort will not result in any significant new findings, nor will it change the current 

conclusions outlined above. 

 

UDAQ staff is very concerned that continued work to refine the modeling for this 179B(b) 

analysis is hindering any progress on the development of the modeling necessary to successfully 

address the ozone problems in the Uinta Basin, as well as the development of the modeling 

necessary to complete a successful State Implementation Plan for the NWF NAA, should EPA 

deny this 179B(b) demonstration. Given that to date, all analyses indicate that Utah’s NWF NAA 

may not meet the traditionally recognized criteria of a 179B(b) demonstration, UDAQ is asking 

the EPA to review the enclosed materials and quickly provide definitive feedback on the 

following:  

1. Can the novel interpretation of 179B(b) for the NWF result in a satisfactory 

demonstration? 

2. If yes, is the additional modeling exercise outlined in this packet required for a satisfactory 

179B(b) demonstration, or are the materials contained herein sufficient?  

 

UDAQ appreciates the consideration of the attached 179B(b) demonstration and we look forward 

to a written response with EPA’s determination.  

 

Sincerely, 

 

 

 

Kimberly D. Shelly 

Executive Director 

 

KDS:BCB:RB:jf 

 

https://utahgov.na1.documents.adobe.com/verifier?tx=CBJCHBCAABAAVEbmHAijSiPXHa3f690mgoTu_yzakK4f
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Overview 

On October 1, 2015 the US Environmental Protection Agency (EPA) promulgated 
revised National Ambient Air Quality Standards (NAAQS) for ground level ozone in 
accordance with Section 107(d) of the Clean Air Act (CAA) and set the new primary 
standard at 70 parts per billion (ppb). Utah’s Wasatch Front often experiences 
exceedances of the revised NAAQS for ozone during the summer months.  As a result 
of the more stringent standard, the EPA has designated two areas along the Wasatch 
Front as Marginal Nonattainment for the 2015 Ozone NAAQS, consisting of the 
Northern and Southern Wasatch Front Nonattainment areas (NAA) (Figure 1). The 
Northern Wasatch Front (NWF) NAA includes Salt Lake and Davis Counties as well as 
portions of Tooele and Weber Counties. The Southern Wasatch Front NAA includes 
portions of Utah County, located south and adjacent to the NWF NAA.  

 

Figure 1: Wasatch Front Ozone Nonattainment Areas.  Northern Wasatch Front area identified by light blue polygon. 
Southern Wasatch Front area identified by dark blue polygon 

On August 3, 2018, the EPA classified both nonattainment areas as marginal with an 
attainment date of August 3, 2021 (83 FR 25776). The design values from 2018-2020 
are used to determine if the areas attained the standard by the attainment date. 
Validated data in EPA’s Air Quality System (AQS) shows a 3-year average of the 4th 
high 8-hour ozone value at the NWF Bountiful monitor of 77ppb, and the Southern 
Wasatch Front Spanish Fork and Lindon monitors of 69ppb (Figure 2, Table 1). 
Therefore, the NWF NAA did not attain the standard by the attainment date and the 
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Southern Wasatch Front did. Failure to attain the standard by the attainment date will 
result in the NWF being reclassified to moderate nonattainment.  

Table 1: Ozone values from sites in NWF NAA from 2018 - 2020. Values calculated in accordance with 40 CFR §50 

Appendix U. 

 

 
 
 
 
 
 
 
 
 
 
 
 

 
Ozone along the Wasatch Front has a mix of sources, both local and non-local. These 
sources can also be derived from both anthropogenic and natural sources, including 
stratospheric transport, wildfires, biogenic emissions as well as US and international 
anthropogenic sources. Intercontinental transport of pollutants is especially persistent 
during the spring and summer seasons1. Persistent global circulation patterns establish 
a direct transport route linking the Asian east coast and the US west coast. A semi-
permanent low-pressure system off the coast of China lofts pollutant-laden air to the mid 
and upper free troposphere. Fast winds within that region of the atmosphere then move 
this air and associated pollutants eastward toward the U.S. Pacific coast. This occurs 
within days to weeks with ozone persisting for extended periods at these altitudes due 
to the relative lack of chemical sinks and low temperatures in this part of the 
atmosphere. A semi-permanent high-pressure system over the U.S. Pacific Coast then 
brings the upper tropospheric air back down to the surface over the western US.  
This vertical transport of air from aloft is also enhanced by complex topography which 
creates winds that enhance down slope mixing2. This leads to high-altitude locations 
throughout the western US experiencing greater impacts from intercontinental transport 
of ozone as compared to lower-elevation locations. This intercontinental transport 
persists throughout the summer season in Utah, leading to enhancements of local 
background ozone concentrations3. 

1 Langford, A.O., Alvarez, R.J., Brioude, J., Fine, R., Gustin, M.S., Lin, M.Y., Marchbanks, R.D., Pierce, R.B., 
Sandberg, S.P., Senff, C.J., Weickmann, A.M., Williams, E.J., 2017. Entrainment of stratospheric air and Asian 
pollution by the convective boundary lauer in the southern U.S. J. Geophysical Res. Atmos., 122, 1312-1337, 
doi:10.1002/2016JD025987. 
2 EPA, 2015. “Implementation of the 2015 Primary Ozone NAAQS: Issues Associated with Background Ozone, White 
Paper for Discussion” (December 30, 2015). https://www.epa.gov/ground-level-ozone-pollution/background-ozone-
workshop-and-information. 

Ozone Summary Table 

Site ID Site Name County 
Annual 4th Highest Three Year Average 

2018 2019 2020 2018-2020 

49-057-1003 Harrisville Weber 77 64 74 71 

49-011-0004 Bountiful Davis 80 73 80 77 

49-035-2005 Coperview Salt Lake 79 67 75 73 

49-035-3006 Hawthorne Salt Lake 74 73 75 74 

49-035-3010 Rose Park Salt Lake 80 71 80 77 

49-035-3013 Herriman Salt Lake 78 70 73 73 

49-045-0004 Erda Tooele 74 65 70 69 

49-035-4001 Lindon Utah 79 62 68 69 

49-049-5010 Spanish Fork Utah 73 66 70 69 
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Section 179B(b) of the CAA allows a NAA to retrospectively avoid reclassification to a 
higher nonattainment status if the air agency with jurisdiction over the NAA can 
demonstrate that the area would have met the NAAQS but for the influence of pollution 
emanating from an international source. Given that the NWF, along with much of the 
intermountain west, is impacted by the effects of increased background concentrations 
resulting from international transport, the UDAQ has compiled the materials outlined 
here in consideration of a 179B(b) demonstration allowing for relief from the upcoming 
reclassification to moderate status.   

 

 

Figure 2: Ozone monitoring data from all monitors located in the NWF NAA.  Dashed lines indicate NAAQS 
standards, with the 2015 standard identified by red dashed line.  Controlling monitoring site Bountiful in orange with 

DV 77 ppb in 2020. 

 
 

Synoptic Pattern Analysis 

To identify potential days in the NWF NAA impacted by internationally transported 
ozone, a qualitative synoptic analysis of the meteorological conditions during the 
summer 2017 ozone season was performed.  The analysis was completed for May 26th 
through August 30th 2017 (Figure 3; APENDIX A).  Additional exceedances were 
measured in September 2017, but due to the potential impact from wildfire emissions 
they were excluded from this analysis.   

 

3 Jaffe, D.A., O.R. Cooper, A.M. Fiore, B.H. Henderson, G.S. Tonnesen, A.G. Russell, D.K. Henze, A.O. Langford, M. 
Lin, T. Moore, 2018. Scientific assessment of background ozone over the U.S.: Implications for air quality 
management. Elem. Sci. Anth., 6: 56. DOI: https://doi.org/10.1525/elementa.309.  
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Figure 3: One-hour ozone measurements at controlling monitor showing difference between exceedance (7/6/2017) 
and non-exceedance day (6/27/2017). 

This analysis was conducted using the available meteorological data including: ground 
base measurement to understand surface conditions, 500mb and other upper air charts 
to understand larger scale air transport, vertical temperature profiles to understand 
stability and vertical air movement, radar to understand storm movement, and satellite 
imagery to understand cloud dynamics.  Additionally, archived National Weather 
Service forecast discussions to help add context to the measurements were used. 

During the summer months several periods of elevated ozone were measured.  These 
periods were dominated by high pressure, sunny clear skies, and little to no winds, 
ending when a disturbance would move through the areas bringing increased winds, 
and potential moisture (Figure 4).   

Strong cold fronts have the potential to increase subsidence of upper air toward the 
ground increasing the impact of international emissions.  During the period of analysis 
ozone emissions decreased during the passage of cold fronts.  This is likely due to the 
increased ground winds, cloud formation, and mixing of the area reducing the 
concentration of ozone at the ground.  This does negate the potential of a very strong 
cold front has had or will have the potential to increase ozone measurements at ground 
monitoring stations.   
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Figure 4: Surface chart from 07/06/2017 showing strong high-pressure system over NWF NAA and much of the 
intermountain west 

Questions were raised about the possibility of international emission increasing due to 
subsidence during prolonged high-pressure events.  Subsidence can be observed as an 
inversion on the vertical temperature profile.  The inversion develops aloft as a result of 
air gradually sinking over a wide area and being warmed by adiabatic compression.  It is 
generally associated with increased winds, the temperature warms at or near the dry 
adiabatic lapse rate, and an increase in the dewpoint depression. A review of the 
vertical temperature profiles during the 2017 summer shows subsidence during much of 
the season.  Some days have more subsidence than others, this appears to be 
independent from whether ground level monitors measured an exceedance or not. 

The results of the qualitative synoptic meteorology analysis indicated that while 
international emissions are likely to have an impact on Utah ozone measurements, 
differences between ozone exceedance and non-exceedance days do not appear to be 
correlated with changes in international emissions. 

 

HYSPLIT Backward Dispersion Analysis 

To determine the influence of international anthropogenic source emissions on local 
ozone concentrations along the NWF, a backward dispersion analysis was conducted 
using the HYbrid Single-Particle Lagrangian Integrated Trajectory (HYSPLIT) model. 

Considering Utah’s complex terrain and its potential impact on wind flow 
characterization above the ground surface, a backward dispersion analysis was 
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performed rather than a backward trajectory analysis. Compared to backward trajectory 
analyses, backward dispersion analyses follow plumes rather than single-point air 
masses. Backward dispersion includes the effects of turbulent motion, where each 
trajectory is described by a probability distribution of particles rather than its average 
pathway. This allows for a greater representation of wind trajectories. Also, considering 
Utah’s complex topography, including turbulent vertical mixing processes helps better 
simulate vertical air movement. Initial backward trajectory calculations showed that 
particle trajectories occasionally intersect the ground, leading to irreversible velocity 
information loss. This occurred even when different release heights were considered. 
Backward dispersion model also uses a continuous release, therefore representing 
multiple initial conditions for backward trajectories.  

The objective of this analysis is to help assess general transport patterns between 
upwind geographical regions and the Salt Lake Valley. While this analysis does not 
account for any source emissions or air pollutant formation, transformation and removal, 
it can be used to determine predominant meteorological pathways influencing receptor 
sites. It provides a comprehensive assessment of source-receptor relationships. 

Simulations were configured based on maximum daily 8-hour average ozone 
concentrations (MDA8 O3) observed at Bountiful Viewmont monitoring station during 
July 2017, when multiple ozone exceedances were observed (Figure 3). July 2017 also 
corresponds to the episode that was selected for a proposed 179B(b) photochemical 
demonstration. Release start time corresponds to the last hour over which MDA8 O3 
occurs. The source location was configured to continuously and uniformly release a 
vertical line-source of a generic gas tracer between 100 and 1000 m above the monitor. 
This altitude range helps characterize air throughout the planetary boundary layer 
(PBL). The starting altitude of 100 m was also selected to avoid interference with Utah’s 
complex terrain. 80,000 computational particles were released over 8 hours with 10,000 
particles released per hour. The number of released particles was based on a series of 
sensitivity tests where the total number of released particles was changed. Trajectories 
were tracked backward in time for 120 hours (i.e. 5 days) on each simulation day. Input 
meteorological data was retrieved from the Global Data Assimilation System (GDAS), 
which has a 3-hourly temporal resolution and a 0.5-degree latitude by a 0.5-degree 
longitude resolution and which uses hybrid sigma-pressure surfaces.  

Frequency plots showing the fraction of particles in a given region were then developed 
in ArcGIS for every exceedance and non-exceedance day using the hourly trajectories 
for each day (Figure 5 & APPENDIX B). This fraction is an indication of where particles 
spent time and likely interacted with emissions before eventually reaching receptor sites 
in the Salt Lake Valley. While this analysis, which is limited by the coarse grid spacing 
of the meteorological domain, does not accurately resolve sub-grid turbulent mixing, it 
helps illustrate the historical path of air that arrived at a receptor area during a given 
period of time.   
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Figure 5: 5-day average frequency plot showing the fraction of particles in a given region for 07/01/2017.  Data is 
plotted on log-scale. Plots for all day included in analysis are available in APPENDIX B. 

Results from the HYSPLIT analysis suggest that while receptor sites in Utah are 
impacted to some extent by source emissions outside the US, transport patterns 
between ozone exceedance and non-exceedance days are not significantly different 
(Figure 6). Air masses originated from Canada and Mexico during both exceedance and 
non-exceedance days, with the fraction of particles over Canada being greater during 
exceedance days but small compared to that from US regions. Air masses originating 
from Asia were also evident but associated with exceedingly small fractions of particles. 
While this analysis has some limitations, including not being constrained by source 
emissions, using “population count” as a proxy for urban emissions (APPENDIX B), 
significant emission contributions from outside the US are not expected over the 
considered time frame.  
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Figure 6: 5-day average particle frequencies for all exceedance days (left) and non-exceedance days (right). Data is 
plotted on log-scale. 

 

 

Ramboll CMAQ & CAMx Analysis 

To evaluate the potential applicability of the Section 179B(b) provisions for the NWF 
NAA, Ramboll conducted a preliminary modeling analysis that quantitatively estimated 
the contribution from global international transport of ozone. They applied both the 
Community Multiscale Air Quality (CMAQ)4 and the Comprehensive Air quality Model 
with extensions (CAMx)5 photochemical models using EPA-derived meteorology and 
emission datasets representing conditions during. They also considered two 
approaches, a sensitivity analysis and a source apportionment method.  

For the sensitivity analysis, which was conducted using CMAQ, two simulation runs 
were considered. These included a base case where all emission sources were 
included and a sensitivity scenario where emissions from international anthropogenic 
sources were zeroed out. The contribution of international anthropogenic emission 
sources to local ozone concentrations was then assessed by scaling the DV at each 
monitoring site by the relative modeled change in ozone between the baseline and 
scenario cases (relative response factor). The source apportionment analysis, which 
was conducted in CAMx, consisted of tracking emission contributions from Utah, the 
rest of the US, and international anthropogenic sources to total ozone at Wasatch Front 
monitors. A similar scaling approach was then followed for quantifying the contribution 
of international anthropogenic sources to local ozone (Figure 7).  

 

 

 

 

4 EPA, 2020. CMAQ: The Community Multiscale Air Quality Modeling System website: https://www.epa.gov/cmaq.  
5 Ramboll, 2020. Comprehensive Air Quality Model with extensions website: http://www.camx.com/home.aspx 
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Figure 7: Time series of MDA8 Ozone from CMAQ and CAMx Beta MP and controlling monitoring within NWF NAA 

Ramboll concluded that results from both approaches and models show that the 
Wasatch Front would attain the 70ppb ozone standard in the absence of international 
anthropogenic contributions (Figure 8, Table 2). The current highest DV for the non-
attainment area is 77 ppb which corresponds to 6.1 ppb above the 70.9 ppb 
concentration necessary to attain. According to the DV scaling technique, modeled 
international contributions range between 8.7 to 12.7 ppb at the most limiting monitoring 
site. These concentrations exceed the 6.1 ppb, which if removed, will bring down the 
Northern Wasatch Front area to attainment. Moreover, modeled international 
contribution is nearly 10 ppb at the highest DV site on average during the summer. This 
contribution is also nearly constant throughout the summertime ozone season (Figure 
8).  

 

Figure 8: Time series of MDA8 ozone source apportionment results over June-September 2016 at the Bountiful 
Viewmont monitoring site (left), and summer-average contributions (right). The IAE contribution is shown at the 

bottom in orange, and all colored contributions sum to the total ozone at the top of each graph. 
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It is noteworthy that both models show an underprediction in ozone on high ozone days, 
most likely due to a lack of local ozone production, which could lead to an 
overestimation in the international contributions to local DVs (Figure 7). By 
underestimating local contributions, the relative response factor which is defined as the 
ratio of modeled ozone from the sensitivity case to the baseline case, will be 
underpredicted (numerator goes down when international contributions are removed), 
leading to an underprediction in the projected DV. Ramboll, however, estimates that the 
related error is likely less than 2 ppb and therefore does not change their overall 
conclusion that the NWF would attain the standard but for the contribution of 
international anthropogenic emissions. Ramboll’s complete study report is attached 
(APPENDIX C).  

Table 2: Ozone DV scaling results from Ramboll analysis at each Wasatch Front monitoring based on simulated 
ozone over June-September 2016 from the CAMx V1 MP OSAT results. 

 

 
 
Conceptual Model Framework 

To further support findings from the analyses conducted to-date including the synoptic 
pattern analysis (APPENDIX A), HYSPLIT analysis (APPENDIX B) and Ramboll’s 
photochemical modeling (APPENDIX C), the UDAQ could conduct a more rigorous 
analysis that would optimize the photochemical model performance for NWF NAA. Such 
a demonstration would build on Ramboll’s analysis but include additional enhancements 
to better represent emissions inputs and meteorology for Utah’s NWF. 

 

Compared to Ramboll’s modeling demonstration, the UDAQ proposed model would 
implement the following modifications: 

• Higher-resolution modeling domains including a 4 km domain covering 
Utah and parts of neighboring states nested within a 12 km domain over 
the Western US. This is in contrast to a 12 km domain covering the 
continental United States used by Ramboll. 

• Two-way nesting in photochemical air quality model. 
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• Updated and more recent emissions data and inputs. The proposed 
modeling will leverage EPA’s 2017 modeling platform as opposed to 
Ramboll’s modeling which used EPA’s 2016 modeling platform. The 2016 
platform is based on the 2014 National Emissions Inventory (NEI) while the 
2017 modeling platform is based on the 2017 NEI and includes some 
methodology updates. 

• Utah-specific meteorology with land use modifications specific to the Great 
Salt Lake to better represent Utah’s topography. 

• Application of hybrid vertical coordinate in WRF meteorological model, 
which is more appropriate for representing areas with complex 
topography. 

 

It is anticipated that these refinements will help improve the photochemical model 
performance. These modifications will particularly help better represent the contribution 
of local sources to ozone concentration. However, despite these enhancements, the 
findings and implications of such modeling analysis are not expected to significantly 
differ from Ramboll’s conclusions. The improvements will most likely lead to a better 
representation of local ozone source contributions on high ozone days. These 
contributions were underestimated in the modeling conducted by Ramboll and 
potentially led to an overestimation in the contribution of international sources to local 
DVs. By better simulating local ozone production, the contribution of international 
sources to ozone concentrations is likely to decrease. A detailed modeling protocol 
outlining what a full photochemical demonstration would look like, if conducted by 
UDAQ, can be found in APPENDIX D. 
 
 
Conclusions 

Ramboll’s preliminary modeling and DAQ’s backward dispersion and synoptic patterns 
analyses suggest that receptor sites in the NWF NAA are impacted by international 
sources during the summer exceedance season. This influence is, however, observed 
consistently throughout the spring and summer and not just on high ozone exceedance 
days. The amount is also relatively small in comparison to the composition total of 
ozone. While a more rigorous air quality modeling employing higher resolution and 
area-specific meteorology and emission inventories as outlined in the Conceptual 
Modeling Framework section and in APPENDIX D of this demonstration could be 
conducted, the findings and their implications are not expected to change.  

As demonstrated in the three technical analyses outlined in this demonstration and 
supported in existing literature, high elevation sites throughout the intermountain west, 
including the NWF NAA, experience elevated background concentrations of ozone 
throughout the spring and summer season with some additional contributions from 
international anthropogenic sources. The analyses included in this demonstration 
provide evidence that internationally transported ozone contributes to the ozone 
concentrations on exceedance and non-exceedance days in the NWF NAA.  
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Public Comments 

The UDAQ released this 179B(b) demonstration for public review and accepted 
comments from May 5th, 2021 to May 26th, 2021. During this 20-day period UDAQ 
received 30 comments from members of the general public, industry and non-profit 
organizations: 

 
Commenter #1 
Date: Monday, May 24, 2021 
As a resident of Salt Lake City, I am alarmed to learn of the proposed rule change that 
invokes section 179B(b) of the Clean Air Act (CAA).  
There is no realistic opportunity for the public to analyze and critique a document like 
this in a matter of 20 days. 
The only possible rationale for UDAQ seeking “relief” from reclassification would be 
either profit protection of corporations whose emissions contribute to ozone, or an 
economic benefit to the community at large. 
Please give the public reasonable notice too understand these proposed changes that 
will impact or quality of life here in the Salt Lake valley.  
 
Commenter #2 
Date: Saturday, May 22, 2021 
A quick review of the American Lung Association’s recent city report card gives SLC an 
F with 74 orange ozone days. This should be alarming to you and every elected official 
because it is well-known that ozone inflames the lung’s linings. 
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If you think you and any other Wasatch Front resident is exempt from ozone’s harmful 
affects, you are wrong. On days of high ozone (which stretches into Summit and 
Wasatch counties), you and every other resident breathes it in on average 10,000 times 
a day. 
Please work to protect all of our health. This means taking serious measures to reduce 
ozone levels and educating our largely uneducated and unsophisticated legislators. 
That is your job. Please do it. Hundreds of people die prematurely in SLC because of air 
pollution. Please take this seriously. 
 
Commenter #3 
Date: Monday, May 24, 2021 
Regarding the Utah division of air quality proposed rule change invoking section 
179B(b) of the Clean Air Act. 
There is no “safe level” of ozone. It is this department’s duty and responsibility NOT to 
endanger and further weaken the Clean Air Act by allowing “moderate levels”  of ozone 
in the Utah valley. All of us deserve to breathe clean ozone free air. Toxic air does not 
discriminate we all breathe it. 
 
Commenter #4 
President, Utah Physicians for a Healthy Environment 
Date: Sunday, May 16, 2021 
Utah Physicians for a Healthy Environment (UPHE) has learned that UDAQ posted a 
proposed rule change that invokes section 179B(b) of the CCA on May 5, with a 
deadline for comments of May 25 on a “Demonstration” document regarding Northern 
Wasatch Front Ozone Nonattainment. UPHE has numerous problems with the process 
and the intent behind seeking to avoid the emission reduction obligations required by a 
moderate NAA designation for ozone.  
First, regarding the process. The Demonstration document is 145 pages long with 
detailed atmospheric modeling and complex meteorological data.  There is no realistic 
opportunity for the public to analyze and critique a document like this in a matter of 20 
days, and it is a cynical gesture that UDAQ would even present it to the public with that 
time frame. Challenging or recalculating the data would require hiring experts to review 
the information in a completely unrealistic time frame, and at a cost that no non-profit, 
non-governmental, or non-corporate entity could afford. Guidance from the EPA 
includes this directive: 
“In addition to providing a conceptual model and evidence of international 
anthropogenic emissions transport to the subject area in a demonstration, EPA 
encourages air agencies to conduct and document (in the demonstration) a public 
comment process for all section 179B demonstrations prior to submitting the 
demonstration to EPA. In addition to coordinating with their respective EPA Regional 
office throughout the development of any section 179B demonstrations, EPA also 
recommends that air agencies notify their respective EPA Regional office when the 
state public comment process begins. In the case of a section 179B(a) ‘prospective’ 
demonstration, the public comment process would be documented as part of 
completeness requirements in the associated SIP. In the case of a section 179B(b)–(d) 
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‘retrospective’ demonstration, the air agency would likely need to conduct a 
demonstration-specific public comment process to include in its stand-alone 
submission.”  
UDAQ cannot satisfy those guidelines providing a time line of 20 days to the public. 
UPHE formally requests a minimum of a 60 day extension of the comment period given 
the complexity of the Demonstration document. 
Second, UPHE disputes that UDAQ is fulfilling its mandate to protect public health by 
appealing for “relief from the upcoming reclassification to moderate status.”  In fact, the 
term “relief” is telling because it carries the obvious implication that achieving air quality 
goals that protect public health is considered a burden by UDAQ (or to some entity that 
is pressuring UDAQ to pursue this Demonstration document). This begs the question, 
“From whom did the directive come to pursue this?” 
If the appeal were to be successful, the end result would be that UDAQ would be 
“relieved” of an obligation to reduce Utahns exposure to ozone. Obviously ozone that 
originates internationally has the same health consequence as ozone the originates 
locally. Hundreds of medical studies have revealed the serious health hazard of ozone, 
and virtually all relevant medical organizations have called for the ozone NAAQS to be 
made more strict.  
Furthermore, like with particulate pollution, the medical research is absolutely clear, 
there is no safe level of exposure to ozone. We mention just one of many studies, 
published in one of the world’s most prestigious medical journals, JAMA, that illustrate 
the impact on human health. Following over 7,000 patients for 18 years, from areas with 
typically less ozone than in Utah, researchers found that exposure to an increase of just 
3 ppb ozone for ten years was associated with as much loss of lung function and lung 
tissue as smoking a pack a day of cigarettes for 29 years. With studies like this and 
many others it is unconscionable that UDAQ would be maneuvering to provide even 
less protection to Utahns from ozone. 
Third, even non-experts can see that the document is flawed and is confusing if not self 
contradictory.  On page 8, it says, “while international emissions are likely to have an 
impact on Utah ozone measurements, differences between ozone exceedance and 
non-exceedance days do not appear to be correlated with changes in international 
emissions.” But on page 13 the document says, “The analyses included in this 
demonstration provide evidence that internationally transported ozone contributes to the 
ozone concentrations on exceedance and non-exceedance days in the NWF NAA.” 
The document presents data that indicates “attainment” status for SWF, but “non-
attainment” for NWF. It would be logical to assume that given the proximity of SWF and 
NWF both areas would be equally impacted by international drift of ozone or its 
precursors. If so, the logical assumption is that there are more local sources in NWF 
than in SWF. Empirically,  that is the case. There are more industrial sources of ozone 
precursors in NWF, which could, and should be considered as targets for reduction 
rather than seeking regulatory escape by invoking 179B. One example is emblematic. 
Controversial aerial pesticide spraying is conducted by the Salt Lake City Mosquito 
Abatement District repeatedly during the high ozone season. Studies from California 
have found that VOCs generated from aerial pesticide spraying can increase local 
ozone levels as much as 15 ppb, persisting for up to two days. With multiple spraying 
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events through out the late spring, summer and fall, there is no reason for UDAQ not to 
regulate/prohibit this activity. But it currently does not merely because it is a “mobile” 
source.  
Furthermore, the document suggests that there is similar attribution from international 
sources on days of exceedance and days of compliance with the standard. If so, that 
too indicates that international sources are not the cause of failure to meet the standard, 
even if they do contribute to Utah ozone levels. 
Fourth, this is an issue of environmental justice. The populated area of the state of Utah 
exposed to the most air pollution is the West side of Salt Lake City, West Bountiful, and 
North Salt Lake. This is the same area most heavily populated by communities of color, 
and the economically disadvantaged. This is also the same area that is exposed to the 
VOCs from aerial pesticide spraying and other environmental neurotoxins.  This area 
will suffer dramatically more air pollution and other environmental contaminants if the 
inland port is allowed to proceed. If a moderate NAA designation for ozone is 
maintained in the NWF, the community will retain at least one regulatory defense 
against being victimized by a significant new source of pollution. 
Fifth, the only possible rationale for UDAQ seeking “relief” from reclassification would be 
either profit protection of corporations whose emissions contribute to ozone, or an 
economic benefit to the community at large. The first is obviously illegitimate. The 
second is not the mandate of UDAQ. Nonetheless, with the Wasatch Front having the 
lowest unemployment rate and fastest economic growth in the country, any attempted 
economic justification for failing to protect public health by pursuing relief from 
reclassification is equally inappropriate. 
Sixth, it is disturbing to say the least that UDAQ appears to have spent a considerable 
amount of tax payer money, including staff time and contracting with a third party, 
towards achieving the goal of allowing Utahns to be exposed to more ozone. We 
estimate that thousands of man-hours were devoted to this dubious project with an 
unstated but undeniable goal of undermining public health, and at a cost to Utah 
taxpayers of at least hundreds of thousands of dollars. In short this appears to be 
scandalous behavior by an agency of state government. 
In addition to granting the comment period extension, we request that UDAQ release a 
full disclosure of the cost to Utah tax payers of this Section 179B(b) Demonstration 
project, as well as any entity that requested this action from the agency. 
 
Commenter #5 
Date: Monday, May 24, 2021 
UDAQ, 
Don’t renege on your duty to protect air quality.  Don’t seek relief from the Clean Air Act, 
or delay taking action to reduce ozone levels. 
 
Commenter #6 
Date: Saturday, May 22, 2021 
I'm writing to ask that the public comment period for this proposal be extended for at 
least 30 days. The allotted 20 days is insufficient for the public to digest and respond to 
this complex 145-page document. Given the serious impact that the contemplated 
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action would have on our air quality, I think the public should be given adequate time to 
understand and respond to the proposal. 
 
Commenter #7 
Date: Tuesday, May 25, 2021 
he public to I am submitting comment on the proposed rule plan and changes of the 
UDAQ titled "Northern Wasatch Front Ozone International Transport Demonstration 
179B(b)" 
I am a physician licensed to practice medicine in the State of Utah. 
My training is in Internal Medicine. My training includes diagnosis and treatment of 
respiratory illness and injury due to all forms of insult including toxic inhalation. Toxic 
inhalation includes ozone. 
It is of concern that I only became aware of this proposed rule plan and change 
recently. It is clear that the public at large has not been made aware that the UDAQ 
intends to not make efforts to attain compliance with existing ground level 
ozone standards. It is of even greater concern that a minimal 20 day comment period 
has been put in place for the public to express concerns. This matter is of 
significant consequence to the health of those living in the Northern Wasatch Front 
which includes where I live in Riverton Utah. 
The document outlining the proposed rule plan and changes is some 145 pages long 
and highly technical. It is not reasonable or realistic to allow only 20 days for a thorough 
of this information. I, therefore, request that the comment period be extended by a 
minimum of 60 days. It is not at all clear what urgent need would require not allowing a 
longer time for review and comment. 
It is also not at all clear why UDAQ is proposing this rule change. The mission of this 
agency should be to protect the air quality of Utah citizens.There is no level of ozone in 
the air that is safe for humans to breathe. The ground level standards are in place to 
protect humans from more substantial harms of higher levels. The goals of UDAQ 
should be to examine methods to meet these standards. It seems that rather than 
expending resources to the purpose of mitigating ozone levels, UDAQ has expended 
resources to find ways to avoid meeting the standards.  
The public needs to understand why the UDAQ is not interested in examining and 
proposing methods to mitigate non-attainment of ground level ozone standards. This 
rule seems to be interested in protecting practices that create increases in ground level 
ozone rather than protecting the health of the public by meeting ground level ozone 
standards.  
In summary, this proposed rule does not make sense based on the published 
information. It is also not reasonable to give a minimal review period for a complex 
technical document. Please provide an extended period of time for review. 
UDAQ should be protecting the health of Utah's citizens. It should not be in the business 
of finding ways to avoid compliance with air quality standards as appears to be the case 
in this proposed rule plan and change.  
 
Commenter #8 
Date: Monday, May 24, 2021 
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As a physician, I have many problems with your proposal. 
1. The UDAQ should be looking for ways to improve air quality, not reduce it. 
2. Ozone is detrimental to human health. We know there is no safe level of exposure to 
ozone. 
3. Your document is huge, and the public, including me, needs more time to evaluate 
the data. 
Thank you for considering my input. 
 
Commenter #9 
Date: Wednesday, May 26, 2021 
I am submitting the following comments on the proposed rule plan and 
changes of the UDAQ titled "Northern Wasatch Front Ozone International 
Transport Demonstration 179B(b)": 
1. Efforts to notify the public of this proposed rule plan and change 
have been very inadequate and the public comment period is far too short 
to be fair and meaningful. I believe that at least a 60 day extension to 
the comment period be granted and that UDAQ should make a greater effort 
to publicize this proposed plan and changes. 
2. It is nonsensical that the Northern Wasatch Front would be impacted 
by international emissions and not the Southern Wasatch Front. This 
argument does not hold water. 
3. No mention in the 143 page document is made of major contributors to 
ozone such as the development of the Utah Inland Port and all the 
vehicle traffic it is stimulating, nor the repeated summertime aerial 
spraying of pesticides by the Salt Lake City Mosquito Abatement 
District, an activity that can generate volatile organic compounds that 
can substantially increase local ozone levels. These blatant omissions 
suggest a deliberate and disingenous attempt to turn a blind eye to the 
major polluters in this valley. 
4. It appears the UDAQ is acting in the best interests of the wealthy 
and powerful in this community who continue to build out the valley 
without regard to the environmental impacts. UDAQ is apparently choosing 
to disregard its mandate to first and foremost protect public health. 
The only possible rationale for UDAQ seeking "relief" from 
reclassification would be either profit protection of corporations whose 
emissions contribute to ozone, or an attempt to stimulate the local 
economy (which is not included in UDAQ's mandate). 
I am urging UDAQ to do a better job of notifying the public of this 
proposed plan and changes, extend the public comment period and stop 
pandering to the wealthy and powerful, and instead fulfill its mandate 
to tell the truth and protect public health. 
 
Commenter #10 
Date: Wednesday, May 19, 2021 
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As there is no safe level of Ozone and the Wasatch Front has significant air quality 
problems, a "moderate" designation will not adequately protect the public health.  A 20 
Day comment period is miniscule, given the level of this problem.  The comment period 
needs to be at least 60 more days.  The Wasatch Front, perhaps the fastest growing 
economic area in the country, is beset by current and prospective polluters.  Currently, 
aerial pesticide spraying is continuing during high ozone season.  Additionally, failure to 
make accommodations for the potential devastation of the current air quality by the 
Inland Port is a failure to consider the health of people living in this region.  Any 
reclassification is inappropriate at this time; rather, increased monitoring and a disaster 
plan is more what citizens can hopefully expect from the Utah DAQ. 
 
Commenter #11 
Date: Saturday, May 22, 2021 
There are numerous problems with the proposed rule change of 179B(b). The 
responsibility of UDAQ is to protect the public by ensuring the best quality air. What is 
being proposed is environmental injustice. I am strongly opposed to this change!! 
 
Commenter #12 
Date: Friday, May 14, 2021First, I request a 60 day extension of the public comment 
period on the May 5, 2021 Clean Air Act 179B(b) Demonstration posted by DAQ.  20 
days is not long enough for the public to review this complex document or secure expert 
help to aid in that effort.  20 days is also insufficient to meet the expectations of EPA – 
as outlined in the 2020 Guidance – for public involvement in such a demonstration. 
Second, I have requests associated with the document itself: 

  Please provide to the public the studies cited in footnotes 1 and 3 of the main 
document. 

  Please clarify certain citations.  
o   DAQ cites the EPA Whitepaper (footnote 2) for the following:  “This vertical transport 
of air from aloft is also enhanced by complex topography which creates winds that 
enhance down slope mixing.”  Please provide a citation to the actual document and a 
page number for the specific citation. 
o   Just above this sentence there is a lengthy statement that starts with the 
sentence  “This vertical transport of air from aloft is also enhanced by complex 
topography which creates winds that enhance down slope mixing  .  Please clarify the 
basis/ provide a citation for these sentences. 
o   DAQ states: “Strong cold fronts have the potential to increase subsidence of upper 
air toward the ground increasing the impact of international emissions.”   Please provide 
a citation for that statement if one exists. 
 
Commenter #13 
Date: Saturday, May 22, 2021 
We are members of Utah Physicians for a Healthy Environment.  We are grateful for 
what you’ve done to protect our health by protecting our air quality in the past.  The 
Clean Air Act is designed to protect our health.  PLEASE don’t try to avoid implementing 
the emission reduction obligations on ozone.  Your task is to protect citizens, NOT 
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corporations. 
Please allow more time for public comment.  Twenty days is NOT a sufficient amount of 
time for such a complex issue. 
Why do you seek “relief” from the upcoming reclassification to moderate status?  It’s 
your obligation to meet the standards that have been set, rather than to feel burdened 
by the obligations your agency needs to meet.  One reason we see for your agency 
wanting “relief” is to protect corporate profits, which is not a legitimate reason.  
Your organization was created to protect Utahns air quality.  There is no safe level of 
exposure to ozone.  Please fulfill your obligation to all of us by doing the job your 
organization was created to do. 
 
Commenter #14 
Date: Monday, May 24, 2021 
I have read the Northern Wasatch Front Ozone International Transport Demonstration 
179B(b) and had some concerns with the methodology and results presented in it. 
-          The estimate of ozone from international sources (8.7-12.7 ppb) is much higher 
than values in published literature (e.g. Langford et al 2017 estimate it is closer to 4-5 
ppb: https://doi.org/10.1002/2016JD025987) 
-          The report concludes by saying that they estimate that their error to be less than 
2 ppb, but that seems implausible based on the poor model-data agreement that 
appears in the report (eg Figure 7). 
-          Given the large uncertainties in emission inventories (both inside the US and 
especially outside of the US), how confident can we be in international emissions and 
how much uncertainty does that contribute to an estimate of international 
contributions?  Uncertainty from emission inventories (both international & domestic) 
should be explicitly quantified in the final modeling product. 
-          The assertion that the contribution from international transport is relatively 
constant through the summer does not seem plausible given synoptic variability.  See 
for example this global animation of CO2 that shows waves of pollution coming from 
Asia: https://www.youtube.com/watch?v=x1SgmFa0r04&ab_channel=NASAGoddard 
-          A model should also estimate the contribution from stratospheric intrusions. 
I look forward to seeing the results from UDAQ’s upcoming modeling efforts.  Please 
feel free to contact me if you have any questions. 
 
Commenter #15 
Date: Monday, May 24, 2021 
We understand that the department has proposed a rule change would which result in 
the the avoidance of emissions reduction obligations required by a moderate 
Nonattainment Areas (NAA) designation for ozone. My wife and I strongly oppose the 
department avoiding any obligation to reduce ozone - ozone has a very negative effect 
on the air we breath. 
We hope you rescind this proposal and have the department assume it’s responsibility 
to minimize ozone in the air we breath. 
 
Commenter #16 
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Date: Sunday, May 23, 2021 
Just 20 days to comment? Seriously?  That is all you gave the public? On a 145 page 
document?  That is not right.   
I understand that the issue is one of Ozone non attainment ("Bad down here, okay up 
there”).  I further understand that DAQ is happy with allowing China-originated Ozone 
to not be counted as we further pollute our air here in the valley.   
This is truly sickening, literally and figuratively.  As a citizen, I strongly object.   
 
Commenter #17 
Date: Saturday, May 22, 2021 
It is really disheartening to see evidence of your lack of good faith and of good judgment 
with this rule change.  This is cynical bureaucracy claiming to protect our air, when once 
again you are acting to damage it.  How many local people have to get sick and die 
from your lack of proper action before you will stop being lackeys to corporate power 
and protect the people of Utah? 
 
Commenter #18 
Date: Monday, May 24, 2021 
I do not think that UDAQ is fulfilling its mandate to protect public health by 
appealing for “relief from the upcoming reclassification to moderate status.”  In 
fact, the term “relief” is telling because it carries the obvious implication that achieving 
air quality goals that protect public health is considered a burden by UDAQ (or to some 
entity that is pressuring UDAQ to pursue this Demonstration document). This begs the 
question, “From whom did the directive come to pursue this?” 
Furthermore, as with particulate pollution, the medical research is absolutely 
clear. There is no safe level of exposure to ozone.  
3. Even non-experts can see that the document is flawed and is confusing if not 
self-contradictory. On page 8, it says, “while international emissions are likely to have 
an impact on Utah ozone measurements, differences between ozone exceedance and 
non-exceedance days do not appear to be correlated with changes in international 
emissions.” But on page 13 the document says, “The analyses included in this 
demonstration provide evidence that internationally transported ozone contributes to the 
ozone concentrations on exceedance and non-exceedance days in the NWF NAA.” 
4. This is an issue of environmental justice. The populated area of the state of Utah 
exposed to the most air pollution is the West side of Salt Lake City, West Bountiful, and 
North Salt Lake. This is the same area most heavily populated by communities of color 
and those economically disadvantaged. This is also the same area that is exposed to 
the VOCs from aerial pesticide spraying and other environmental 
neurotoxins.  Additionally, this area will suffer dramatically more air pollution and other 
environmental contaminants if the inland port is allowed to proceed.  
5. The only possible rationale for UDAQ seeking “relief” from reclassification 
would be either profit protection of corporations whose emissions contribute to 
ozone, or an economic benefit to the community at large. The first is obviously 
illegitimate. The second is not the mandate of UDAQ. 
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6. It is disturbing to say the least that UDAQ appears to have spent a considerable 
amount of taxpayer money, including staff time and contracting with a third party, 
towards achieving the goal of allowing Utahns to be exposed to more ozone.  
 
Commenter #19 
Date: Sunday, May 23, 2021 
Are you kidding? 
"Public Comment" should mean the public has enough time to study the issue 
sufficiently to make substantive comments. 
Otherwise, you flood the system with off-the cuff (i.e. easily dismissed) comments by 
the public. 
The issue:  the Northern Wasatch Front Ozone Nonattainment. We (Salt Lake 
Indivisible) are profoundly committed to dealing with the emissions poisoning the Salt 
Lake Valley. 
We want to provide responsible, well-informed public comment to this document.......but 
that is impossible by May 25th. 
ARe you kidding? 
Just one of may points can be made to object to this ruse:  "...relief from the upcoming 
reclassification to moderate status" clearly shows your intent. Your job is the public 
health, dependent on air quality.  But it is a burden from which you want an exemption. 
Unacceptable. 
Delay the deadline that deadline at least 60 days,so the public has an opportunity to 
make informed comment. 
 
Commenter #20 
Date: Saturday, May 22, 2021 
I agree with UHPE that this document is flawed and contradictory.  Please allow more 
time for review and revision by your staff as well as ordinary citizens. 
 
Commenter #21 
Date: Saturday, May 22, 2021 
I’m writing in support of extending the comment period for the proposed rule change 
bearing on section 179B(b) of the Clean Air Act in order to allow further time for public 
review of the proposed changes.  
It would also be of use while members of the public and scientific communities review 
the proposed changes if there were a full disclosure of the cost to Utah taxpayers of this 
Section 179B(b) Demonstration project, as well as a record of any entity that requested 
this action from UDAQ. 
Thanks so much for the consideration from your office and UDAQ, and for your service 
to the state. I hope you are enjoying a pleasant weekend and not reading work emails at 
all until Monday. 
 
Commenter #22 
Date: Sunday, May 23, 2021 
I am strongly against this or any rule change that dows not improve air quality. 
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Commenter #23 
Date: Monday, May 24, 2021 
I recently learned that UDAQ has proposed a rule change invoking section 179B(b) of 
the Clean Air Act regarding Northern Wasatch Front (NWF) Ozone Nonattainment. I 
have several problems with the process and intent behind UDAQ's apparent attempt to 
avoid the emission reduction obligations required by a moderate Nonattainment Area's 
(NAA) designation for ozone. My main concerns are as follows: 

1. The Demonstration document UDAQ provided is lengthy but contains no 
atmospheric modeling or detailed meteorological data. This makes it unrealistic 
to analyze and assess this document in less than three weeks. I would 
recommend making an extension. 

2. The document is confusing and self-contradictory. There are several examples 
of this and no need to list them here. 

3. I reject the idea that UDAQ is fulfilling its mandate to protect the public by 
appealing for "relief from the upcoming reclassification to moderate status." 
Wouldn't protecting the public involve actually achieving air quality goals? 
Note, of course, that THERE IS NO SAFE LEVEL OF HUMAN EXPOSURE 
TO OZONE. 

4. Where is the environmental justice? The most air pollution exposure is by the 
population west of Salt Lake City, West Bountiful, and North Salt Lake. These 
areas are also the most heavily populated by communities of color and/or 
economically disadvantaged. 

5. I see no legitimate reason for UDAQ to seek "relief" from reclassification. The 
UDAQ is supposed to protect the public. 

6. It appears that UDAQ spent a lot of taxpayer money, staff time, and even 
contracted with a third party to try to achieve the goal of allowing the Utah 
public to be exposed to MORE ozone. I expect there will be an audit by the 
legislature. 

In addition to extending the comment period, I expect UDAQ to release a full disclosure 
of the cost to Utah taxpayers of the Section 179B(b) Demonstration project. 
 
Commenter #24 
Date: Saturday, May 22, 2021 
As a resident of Salt Lake City and a healthcare provider, I have some serious concerns 
regarding a proposed rule change that invokes section 179B(b) of the Clean Air Act 
(CAA) on May 5, with a deadline for comments of May 26 on a “Demonstration” 
document regarding Northern Wasatch Front (NWF) Ozone Nonattainment. 
I agree with Utah Physicians for a Healthy Environment and the concerns that 
there are "numerous problems with (your) process and the intent behind seeking 
to avoid the emission reduction obligations required by a moderate 
Nonattainment Areas (NAA) designation for ozone. 
 
1. Regarding the process, the Demonstration document is 145 pages long with detailed 
atmospheric modeling and complex meteorological data.  There is no realistic 
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opportunity for the public to analyze and critique a document like this in a matter 
of 20 days, and it is a cynical gesture that UDAQ would even present it to the public 
with that time frame. UDAQ cannot satisfy those guidelines providing a time line of 20 
days to the public. UPHE formally requests a minimum of a 60-day extension of the 
comment period given the complexity of the Demonstration document. 
2. UPHE disputes that UDAQ is fulfilling its mandate to protect public health by 
appealing for “relief from the upcoming reclassification to moderate status.”  In 
fact, the term “relief” is telling because it carries the obvious implication that achieving 
air quality goals that protect public health is considered a burden by UDAQ (or to some 
entity that is pressuring UDAQ to pursue this Demonstration document). This begs the 
question, “From whom did the directive come to pursue this?” 
Furthermore, as with particulate pollution, the medical research is absolutely 
clear. There is no safe level of exposure to ozone.  
3. Even non-experts can see that the document is flawed and is confusing if not 
self-contradictory. On page 8, it says, “while international emissions are likely to have 
an impact on Utah ozone measurements, differences between ozone exceedance and 
non-exceedance days do not appear to be correlated with changes in international 
emissions.” But on page 13 the document says, “The analyses included in this 
demonstration provide evidence that internationally transported ozone contributes to the 
ozone concentrations on exceedance and non-exceedance days in the NWF NAA.” 
4. This is an issue of environmental justice. The populated area of the state of Utah 
exposed to the most air pollution is the West side of Salt Lake City, West Bountiful, and 
North Salt Lake. This is the same area most heavily populated by communities of color 
and those economically disadvantaged. This is also the same area that is exposed to 
the VOCs from aerial pesticide spraying and other environmental 
neurotoxins.  Additionally, this area will suffer dramatically more air pollution and other 
environmental contaminants if the inland port is allowed to proceed.  
5. The only possible rationale for UDAQ seeking “relief” from reclassification 
would be either profit protection of corporations whose emissions contribute to 
ozone, or an economic benefit to the community at large. The first is obviously 
illegitimate. The second is not the mandate of UDAQ. 
6. It is disturbing to say the least that UDAQ appears to have spent a considerable 
amount of taxpayer money, including staff time and contracting with a third party, 
towards achieving the goal of allowing Utahns to be exposed to more ozone.  
In addition to granting the comment period extension, we request that UDAQ release a 
full disclosure of the cost to Utah taxpayers of this Section 179B(b) Demonstration 
project, as well as any entity that requested this action from the agency." 
 
Commenter #25 
Date: Monday, May 24, 2021 
  I am concerned that when the DAQ posted a proposed rule change on May 5, 2021, 
invoking section 179B(b) of the Clean Air Act (CAA), it set a deadline for public 
comments of May 26, 2021 on the “Demonstration” document regarding Northern 
Wasatch Front (NWF) Ozone Nonattainment.  That document is quite extensive, and 
the timeframe for public comments is therefore not adequate for thoughtful public input. 
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  The proposed rule change has potentially significant implications for public health, 
energy, and environmental impacts and policy-making at the state and local levels. 
  I request that you authorize a 60-day extension of the public comment period for this 
proposed action by the DAQ, so that Utahns have more time to review and analyse the 
document referenced above. 
 
Commenter #26 
Date: Monday, May 24, 2021 
I have also learned that the Utah Division of Air Quality (UDAQ) posted a proposed rule 
change that invokes section 179B(b) of the Clean Air Act (CAA) on May 5, with a 
deadline for comments of May 25 on a “Demonstration” document regarding Northern 
Wasatch Front (NWF) Ozone Nonattainment. UPHE has numerous problems with the 
process and the intent behind seeking to avoid the emission reduction obligations 
required by a moderate Nonattainment Areas (NAA) designation for ozone. There isn't 
enough time for all of us to review this, there are several problems with it, including 
some contradictory wording. 
Please extend the comment period, or discontinue with the idea that we can handle 
more ozone or more pollution in the area.  It is also injurious to certain people who live 
near the airport.  We are at our max or more, to what we can inhale. 
Thank you for your time.  
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Introduction 

Overview of Air Quality Issue 

Utah’s Wasatch Front often experiences exceedances of the national ambient air quality standard 

(NAAQS) for ozone during the summer. The US Environmental Protection Agency (EPA) has 

designated two areas along the Wasatch Front as Marginal Nonattainment for the 2015 Ozone 

NAAQS. These consist of the Northern and Southern Wasatch Front Nonattainment areas. The 

Northern Wasatch Front Nonattainment Area includes Salt Lake and Davis Counties and portions 

of Tooele and Weber Counties while the Southern Wasatch Front Nonattainment Area includes a 

part of Utah County.  

Recent design value (DV) calculations over 2017-2019 indicate that the Southern Wasatch Front 

area has attained the ozone NAAQS while the Northern Wasatch Front continues to exceed with a 

peak DV of 77 ppb. 

Ozone along the Wasatch Front has a mix of different sources, both local and non-local. These 

sources can also be derived from both anthropogenic and natural sources, including stratospheric 

transport, wildfires, biogenic emissions as well as US and international anthropogenic sources. 

Intercontinental transport of pollutants is especially persistent during the summer season 1 . 

Persistent global circulation patterns establish a direct transport route linking the Asian east coast 

and the US west coast. A semi-permanent low-pressure system off the coast of China lofts 

pollutant-laden air to the mid and upper free troposphere. Fast winds within that region of the 

atmosphere then move this air and associated pollutants eastward toward the US Pacific coast. 

This occurs within days to weeks with ozone persisting at these altitudes because of the relative 

lack of chemical sinks and low temperatures in this part of the atmosphere. Semi-permanent high-

pressure system over the US Pacific Coast then brings down the upper tropospheric air back to the 

surface over the western US. This vertical transport of air from aloft is also enhanced by complex 

topography by creating winds that enhance O3 mixing down mountain slopes, leading to high-

altitude locations throughout the western US experiencing greater impacts from intercontinental 

transport of O3 as compared to lower-elevation locations2. This intercontinental transport persists 

throughout the summer season in Utah, leading to enhancements of local ozone concentrations3. 

                                                      
1 Langford, A.O., Alvarez, R.J., Brioude, J., Fine, R., Gustin, M.S., Lin, M.Y., Marchbanks, R.D., Pierce, 
R.B., Sandberg, S.P., Senff, C.J., Weickmann, A.M., Williams, E.J., 2017. Entrainment of stratospheric air 
and Asian pollution by the convective boundary layer in the southern U.S. J. Geophysical Res. Atmos., 
122, 1312-1337, doi:10.1002/2016JD025987. 
2 EPA, 2015. “Implementation of the 2015 Primary Ozone NAAQS: Issues Associated with Background Ozone, 

White Paper for Discussion” (December 30, 2015). https://www.epa.gov/ground-level-ozone-pollution/background-

ozone-workshop-and-information. 
3 Jaffe, D.A., O.R. Cooper, A.M. Fiore, B.H. Henderson, G.S. Tonnesen, A.G. Russell, D.K. Henze, A.O. 
Langford, M. Lin, T. Moore, 2018. Scientific assessment of background ozone over the U.S.: Implications 
for air quality management. Elem. Sci. Anth., 6: 56. DOI: https://doi.org/10.1525/elementa.309.  
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Related Modeling Analysis  

To evaluate the potential applicability of the Section 179B provisions for the Wasatch Front Ozone 

Nonattainment Areas, Ramboll conducted a preliminary modeling analysis that quantitatively 

estimated the contribution from global international anthropogenic ozone transport to the Wasatch 

Front. They applied both the Community Multiscale Air Quality (CMAQ4) and the Comprehensive 

Air quality Model with extensions (CAMx 5 ) photochemical models using EPA-derived 

meteorology and emission datasets representing conditions during 2016. They also considered two 

approaches, a sensitivity analysis and a source apportionment method.  

For the sensitivity analysis, which was conducted using CMAQ, two simulation runs were 

considered. These included a base case where all emission sources were included and a sensitivity 

scenario where emissions from international anthropogenic sources were zeroed out. The 

contribution of international anthropogenic emission sources to local ozone concentrations was 

then assessed by scaling the DV at each monitoring site by the relative modeled change in ozone 

between the baseline and scenario cases. The source apportionment analysis, which was conducted 

in CAMx, consisted of tracking emission contributions from Utah, the rest of the US, and 

international anthropogenic sources to total ozone at Wasatch Front monitors. A similar scaling 

approach was then followed for quantifying the contribution of international anthropogenic 

sources to local ozone. Ramboll concluded that results from both approaches and models showed 

an underprediction in ozone on high ozone days, most likely due to a lack of local ozone 

production, which could lead to an overestimation in the international contributions to local DVs. 

Ramboll, however, estimates that the related error is likely less than 2 ppb and therefore does not 

change their overall conclusion that the Wasatch Front would attain the standard but for the 

contribution of international anthropogenic emissions. Ramboll’s detailed report is attached. 

Proposed Modeling Demonstration 

To further support findings from Ramboll’s photochemical modeling analysis, the Utah Division 

of Air Quality (UDAQ) could conduct a more rigorous air quality modeling analysis that would 

help optimize the photochemical model performance for Utah. Such demonstration would build 

on Ramboll’s analysis but include a few enhancements to better represent emissions inputs and 

meteorology in Utah. 

Compared to Ramboll’s modeling demonstration, the following modifications would be 

implemented: 

• Higher-resolution modeling domains.  

                                                      
4 EPA, 2020. CMAQ: The Community Multiscale Air Quality Modeling System website: 
https://www.epa.gov/cmaq.  
5 Ramboll, 2020. Comprehensive Air Quality Model with extensions website: http://www.camx.com/home.aspx. 
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A 4 km domain covering Utah and parts of neighboring states and nested within a 

12 km domain that covers the Western United States will be used. This is in contrast 

to a 12 km domain covering the continental United States used by Ramboll. 

• Two-way nesting in photochemical air quality model 

• Updated and more recent emissions data and inputs. The proposed modeling will 

leverage EPA’s 2017 modeling platform as opposed to Ramboll’s modeling which 

used EPA’s 2016 modeling platform. The 2016 platform is based on the 2014 

National Emissions Inventory (NEI) while the 2017 modeling platform is based on 

the 2017 NEI and includes some methodology updates. 

• Utah-specific meteorology where land use modifications specific to the Great Salt 

Lake would be applied to better represent Utah topography. 

• Application of hybrid vertical coordinate in WRF meteorological model, which is 

more appropriate for representing areas with complex topography such as Utah. 

 

It is anticipated that these refinements will help improve the photochemical model performance. 

They will particularly help better represent the contribution of local sources to ozone 

concentration. However, despite these enhancements, the findings and implications of such 

modeling analysis are not expected to differ from Ramboll’s conclusions. The improvements will 

most likely lead to a better representation of local ozone source contributions on high ozone 

days. These contributions were underestimated in the modeling conducted by Ramboll and 

potentially led to an overestimation in the contribution of international sources to local DVs. By 

better simulating local ozone production, the contribution of international sources to ozone 

concentrations is likely to decrease.  

Key Personnel, Participants and Roles 

The air quality modeling team at UDAQ will be responsible for preparing and processing the 

emissions as well as conducting the meteorological and photochemical grid simulations.  

Involvement of External Scientific Experts 

The modeling team at UDAQ will work closely with Gail Tonnesen, air quality modeler at EPA 

Region 8, and Alison Eyth with EPA’s emissions modeling team throughout the modeling 

process. Communication with them has actually already been initiated and technical assistance, 

particularly with emissions preparation, has been provided. Further communication between 

EPA and the modeling team is anticipated. Interim deliverables (e.g. preliminary model 

performance evaluation results, meteorological modeling results, emissions assumptions, ...) will 

also be frequently shared to allow for corrective action as necessary.  

The modeling team also maintains a strong working relationship with Ramboll, the developer of 

CAMx photochemical model, and will continue to seek technical advice and feedback from them 

as needed. Ramboll has been providing technical assistance with running the Weather Research 
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and Forecasting (WRF) meteorological model and has completed the GEOS-Chem global 

simulations needed for providing initial and boundary conditions for the photochemical model.  

 

 

Schedule for Completion  

 
Table 2. Projected Timeline for Completion of 179B Demonstration 

 

Conceptual Model 

Ozone exceedance events in the non-attainment area are typically associated with the following 

meteorological conditions: 

• Presence of an upper level high pressure system that brings warmer temperatures 

• Low surface winds and lack of frontal passage  

• Thermally-driven upslope and downslope flows 

All these conditions are conducive to ozone formation and lead to the accumulation of ozone and 

its precursors. 
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Model Selection 

Selection Criteria 

Models were selected following EPA’s guidance for regulatory modeling in support of ozone 

attainment demonstrations6. Key criteria recommended by EPA for model selection include the 

following: 

• The model should have received a scientific peer review 

• The model should be demonstrated to be applicable to the problem on a theoretical basis 

• Availability and adequacy of databases to support the model application  

• Appropriate performance evaluations of the model or technique have shown that the model 

or technique is not inappropriately biased for regulatory application. 

• A protocol on methods and procedures to be followed has been established  

• Model has a user’s guide and technical description 

• The availability of advanced technical features (e.g., probing tools or science algorithms) 

• When other criteria are satisfied, resource considerations may be important and are a 

legitimate concern.  

The Weather Research and Forecasting (WRF) model will be used for meteorological modeling. 

The Sparse Matrix Operator Kernel Emissions (SMOKE) will be used for emissions modeling of 

most source categories while the Biogenic Emissions Inventory System (BEIS) will be used for 

biogenic emissions modeling. The MOtor Vehicle Emissions Simulator (MOVES) will also be 

used along with SMOKE (SMOKE-MOVES) for mobile source emissions modeling. The 

Comprehensive Air-quality Model with Extensions (CAMx) will be used for photochemical grid 

modeling. These models satisfy EPA’s model selection criteria and have extensively been used in 

past State Implementation Plans (SIP) demonstrations by UDAQ and other state and local 

agencies.  

Meteorological Model 

Meteorological inputs for the 179B demonstration will be produced using the Weather Research 

and Forecasting Advanced Research model (WRF-AWR) version 4.2 7 . WRF has been used 

successfully for previous modeling efforts in Utah, including the PM2.5 SIP for the Wasatch Front. 

WRF has been used on a regional and national scale for ozone nonattainment work. The WRF 

simulation will cover the time period of June 14th, 2017 at 12:00:00 UTC to August 2nd, 2017 at 

00:00:00 UTC to generate adequate spin-up for the photochemical modeling. 

                                                      
6 US EPA. Modeling Guidance for Demonstrating Air Quality Goals for Ozone, PM2.5, and Regional Haze. 

https://www.epa.gov/sites/production/files/2020-10/documents/o3-pm-rh-modeling_guidance-2018.pdf 
7  Skamarock, W. C., Klemp, J. B., Dudhia, J., Gill, D. O., Liu, Z., Berner, J., … Huang, X. -yu. (2019). A 
Description of the Advanced Research WRF Model Version 4 (No. NCAR/TN-556+STR). 
doi:10.5065/1dfh-6p97 
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Emissions Model 

SMOKE 

The emissions processing model used in conjunction with CAMx is the Sparse Matrix Operator 

Kernel Emissions Modeling System (SMOKE version 4.78). Modeling staff at UDAQ have been 

using SMOKE on a regular basis since 2001. The emissions processing model takes the annual, 

county-wide emissions inventory and reformulates it for use in the air quality model. There are 

three aspects to this reformulation of the inventory which, in the end, produces a refined version 

of the inventory for input into CAMx: 

1. Temporal:  Convert emissions from annual to daily, weekly and hourly values. 

2. Spatial:  Convert emissions from a county-wide average to gridded emissions. 

3. Speciation:  Break NOx, VOC, and other grouped emissions into their component 

subspecies using the latest, Carbon Bond 6 (CAMx CB AE6), speciation profiles. 

This modeling demonstration leverages the 2017 NEI platform9. Inventories collected by UDAQ 

are not included in this demonstration. The 2017 platform is configured to prepare emissions for 

CMAQ. In order to prepare emissions for CAMx, SMOKE is run to prepare emissions for CMAQ, 

and the resulting outputs are converted to UAM format to be input to CAMx. Conversion is 

accomplished by scripts developed as part of the 2016 platform 10 . Emissions sectors to be 

processed are described in the table below. 

Table 3. SMOKE Emissions sectors to be processed 

Sectors Description/Examples Spatial Temporal 

Point/Facility 

Inventory 

EGUs, airports, point oil and gas sources, 

commercial and industrial facilities 

lat-lon 

location 

Continuous Emissions Monitoring System 

(CEMS) data for EGUs are hourly by unit 

Nonpoint (area) 

fugitive dust, agricultural, residential, 

industrial/commercial fuel comb., gas 

stations, biogenics 

county-

based 

flat // average meteorological adjustments for 

afdust, but the modeling platform emissions 

are adjusted based on hourly, gridded met. 

data 

Onroad mobile 

sources cars and trucks driving on roads 

county-

based 

hourly emissions and then aggregated & 

summed for the NEI 

Nonroad mobile 

sources 

mobile sources not on roads including 

rec. marine, construction equip., 

lawn/garden, tractors 

county-

based monthly (summed in the NEI) 

Events wildland and prescribed fires 

lat-lon / 

day 

hourly emissions and then aggregated & 

summed for the NEI 

                                                      
8 https://www.cmascenter.org/smoke/  
9 https://www.epa.gov/air-emissions-modeling/2017-emissions-modeling-platform 
10 CMAQ to CAMx conversion package: 
https://gaftp.epa.gov/Air/emismod/2016/v1/cmaq2camx_20nov20.zip  

https://www.epa.gov/air-emissions-modeling/2017-emissions-modeling-platform
https://gaftp.epa.gov/Air/emismod/2016/v1/cmaq2camx_20nov20.zip
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Fires are processed as 3-dimensional emissions sources in SMOKE, because CAMx does not 

support plume rise calculations for fires. Fires are layered in SMOKE and then converted to CAMx 

ptsr format. To avoid double-counting these layered fire emissions between the 4km and 12km 

domains, all fire emissions in the 12km domain that are overlapped by the 4km domain will be 

zeroed out using a masking script provided by EPA from their 2016 regional haze addendum 

platform11. 

SMOKE will be run for the modeling episode duration, with an additional 15 days prior to the start 

of the episode to account for time needed for photochemical model spin-up.  

Description of SMOKE-MOVES application 

SMOKE-MOVES is the integration of MOtor Vehicle Emission Simulator (MOVES) with 

SMOKE. This model estimates emissions from onroad motorized vehicles including passenger 

cars, motorcycles, minivans, sport-utility vehicles, light-duty trucks, heavy-duty trucks, and buses.  

 

Emissions processing with SMOKE-MOVES occurs in 3 phases: 

1. Meteorological processing: Temperature and relative humidity data are prepared for each 

modeling domain using meteorological data from WRF (processed in MCIP) in a program 

called Met4moves. 

2. MOVES: Creates emission rate lookup tables for use in SMOKE 

3. SMOKE: Combines the emission rate lookup tables with meteorological inputs to estimate 

emissions from onroad mobile sources. Emissions are speciated and allocated spatially and 

temporally. “SMOKE selects the appropriate MOVES emissions rates for each county, hourly 

temperature, SCC, and speed bin and then multiplies the emission rate by appropriate activity 

data12.” 

Four emissions calculations are completed and then merged together in SMOKE_MOVES13: 

• rate-per-distance (RPD) uses VMT as the activity data plus speed and speed profile 

information to compute on-network emissions from exhaust, evaporative, permeation, 

refueling, and brake and tire wear processes; 

• rate-per-vehicle (RPV) uses VPOP activity data to compute off-network emissions from 

exhaust, evaporative, permeation, and refueling processes; 

                                                      
11  Fires masking package: 
https://gaftp.epa.gov/Air/emismod/2016/beta/2016fg_addendum/2016fg_scripts_addendum_to_2016ff.zip  
12  Description of onroad emissions processing for the EPA 2017 platform, page 32: 
https://www.epa.gov/sites/production/files/2020-11/documents/2017_emissionschapter.pdf  
13 Description of onroad emissions processing for the EPA 2017 platform, page 33: 

https://www.epa.gov/sites/production/files/2020-11/documents/2017_emissionschapter.pdf  

 

 

https://gaftp.epa.gov/Air/emismod/2016/beta/2016fg_addendum/2016fg_scripts_addendum_to_2016ff.zip
https://www.epa.gov/sites/production/files/2020-11/documents/2017_emissionschapter.pdf
https://www.epa.gov/sites/production/files/2020-11/documents/2017_emissionschapter.pdf


 
 

 
UTAH DIVISION OF AIR QUALITY                                                                                                                                                                                                                         175 

 
 

• rate-per-profile (RPP) uses VPOP activity data to compute off-network emissions from 

evaporative fuel vapor venting, including hot soak (immediately after a trip) and diurnal 

(vehicle parked for a long period) emissions; and 

• rate-per-hour (RPH) uses hoteling hours activity data to compute off-network emissions 

for idling of long-haul trucks from extended idling and auxiliary power unit process.  

To reduce modeling processing time, a subset of “representative” counties are run in SMOKE-

MOVES and then applied to all counties they represent (See section 5.2.3 for Utah 4km domain 

representative counties).  

Description of the Biogenic Emissions Inventory System (BEIS) 

BEIS 3.7 is leveraged in this modeling demonstration. BEIS calculates CO, VOC, and NO from 

biogenic sources (vegetation and soils) using land use and meteorological data. Land use and 

meteorological data are sourced from WRF and then processed in MCIP before being input to 

BEIS. Emission factors in BEIS vary from summer to winter. This modeling demonstration 

leverages the summertime emission factors in BEIS, because the modeling episode is limited to 

July 2017.   

Description of 3D Fires Emissions Modeling in SMOKE 

Emissions from fires are calculated as 3D plumes in SMOKE using a SMOKE program called 

Laypoint. Laypoint uses gridded, hourly meteorological data and stack parameters to calculate the 

plume rise for all point-source emissions14. Wildland fires and burns obviously do not have stacks, 

so “imaginary stacks” are set at each layer in the 3D model. The “imaginary stacks” inject fire 

emissions into every vertical layer.   

To avoid double-counting emissions plumes from fires, any fires that fall in the area of the 12km 

domain that is overlapped by the 4km domain are masked and set to zero.  

Air Quality Model 

The Comprehensive Air-quality Model with Extensions (v7.10) will be used for photochemical 

modeling. This model is a state-of-the-science photochemical grid model that comprises a “one-

atmosphere” treatment of tropospheric air pollution (ozone, particulates, air toxics) over spatial 

scales ranging from neighborhoods to continents15. CAMx is publicly available and is an open-

source system that is computationally efficient and flexible. This model meets all model selection 

criteria recommended by EPA. It also supports two-way grid nesting and includes a subgrid-scale 

Plume-in-Grid module. CAMx has also been extensively used in past ozone and PM2.5 State 

Implementation Plan demonstrations by UDAQ and other state and local agencies. EPA ozone 

                                                      
14 SMOKE 4.7 manual, page 82: 
https://www.cmascenter.org/smoke/documentation/4.7/manual_smokev47.pdf  
15 Ramboll. User’s Guide Comprehensive Air-quality Model with extensions Version 7.10. https://camx-

wp.azurewebsites.net/Files/CAMxUsersGuide_v7.10.pdf. 

https://www.cmascenter.org/smoke/documentation/4.7/manual_smokev47.pdf
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guidance also explicitly mentions that CAMx along with CMAQ are the most commonly used 

chemical transport models for attainment demonstrations. The most recent version of CAMx 

(v7.10) will be used for this work. This version includes several updates including updates to 

chemical reactions for inorganic and simple organic species that play important roles in ozone 

formation. 

 

Modeling Episode Selection 

EPA Episode Selection Criteria 

The following criteria were considered for selecting a modeling episode, in conformance with 

EPA’s “Modeling Guidance for Demonstrating Attainment of Air Quality Goals for Ozone, 

PM2.5, and Regional Haze16”: 

1. Time period is close to the most recently compiled and quality assured National Emission 

Inventory (NEI).  

2. Observed concentrations during the selected time period are close to the appropriate base 

year design value and span a sufficient number of days. This ensures that the modeled 

attainment test applied at each monitor violating the NAAQS is based on multiple days. 

3. Time episode is characterized by low pollution days preceding and following high 

pollution concentration days. This ensures that the modeling system appropriately 

characterizes low pollution periods, development of elevated periods and transition back 

to low pollution periods through synoptic cycles. 

4. Time period is representative of a variety of meteorological conditions conducive to 

elevated ozone levels. Selection of time periods which reflect a variety of meteorological 

conditions that frequently correspond with observed 8-hour daily maxima concentrations 

greater than the level of the NAAQS at monitoring sites in the nonattainment area. 

5. Availability of observed ambient data, meteorology and special studies measurements for 

the selected time period. 

Selected Episode  

Summer (July 1 - 31) 2017 was selected as the modeling period. June 15-30 will also be included 

to allow for sufficient model spin-up time. This episode was selected after a careful examination 

of several summertime episodes that exhibited multiple ozone exceedances. These included 2014, 

2016, 2017 and 2018. Selection was based on an analysis of meteorological conditions and 

pollutants spatio-temporal trends to ensure that the selected time period satisfies EPA’s 

recommended selection criteria. This included evaluating the number of ozone exceedances per 

episode, hourly PM2.5 concentrations as well as hourly and daily maximum 8-hr average (MDA8) 

ozone concentrations. Episodes that were characterized by multiple exceedances and exceedances 

throughout the non-attainment area were preferred. Factors including emissions and ambient data 

                                                      
16 https://www.epa.gov/sites/production/files/2020-10/documents/o3-pm-rh-modeling_guidance-2018.pdf 
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availability and the occurrence of wildfires were also considered. The availability of boundary 

conditions for the photochemical model was also taken into account. 

Compared to the other episodes, summer 2017 was characterized by multiple exceedances, with 

the exceedances occurring throughout the non-attainment area and mostly in July (Figures 1-4 and 

Table 3). 

 

 

 

 

 

 

Table 4. Number of exceedances at monitoring sites within the northern Wasatch Front O3 non-attainment 

area during June-September 2014, 2016, 2017 and 2018. 

Time Period 
Monitoring Station 

Bountiful Hawthorne Herriman Erda Harrisville Ogden Brigham City 

 

 

2014 

Jun. 3 0 - - 2 2 1 

Jul. 3 3 - - 1 0 1 

Aug. 1 2 - - 0 1 0 

Sept. 0 0 - - 0 0 0 

 

 

2016 

Jun. 3 2 6 2 4 3 0 

Jul. 1 1 3 0 1 0 0 

Aug. 4 3 3 3 3 3 0 
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Sept. 0 0 0 0 0 0 0 

 

 

2017 

Jun. 1 2 2 2 3 1 0 

Jul. 14 11 8 10 6 9 2 

Aug. 1 1 2 2 1 1 0 

Sept. 5 5 5 2 1 2 1 

 

 

2018 

Jun. 3 4 4 2 1 1 0 

Jul. 3 3 6 1 3 8 3 

Aug. 5 1 9 3 5 6 2 

Sept. 0 0 0 0 0 0 0 
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Figure 2. Maximum daily 8-hr average ozone concentration during April-September 2014. 

 
Figure 3. Maximum daily 8-hr average ozone concentration during April-September 2016. 
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Figure 4. Maximum daily 8-hr average ozone concentration during April-September 2017. 
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Figure 5. Maximum daily 8-hr average ozone concentration during April-September 2018. 

While wildfires occurred during summer 2017, they mostly occurred during September, with 

wildfire smoke emissions strongly influencing ozone concentrations, as suggested by an 

examination of satellite imagery from the Hazard Mapping System (HMS), O3 and PM2.5 trends 

and backtrajectory wind analysis (Figure 5). MDA8 O3 concentrations ranged between 71-82 ppb 

at Bountiful station during September 2-6 when wildfires were observed and O3 exceedances were 

measured. PM2.5 concentrations also increased during the same time period, reaching average 

daily levels as high as 43 ug/m3 at that location. Since exceedances in September are most likely 

largely driven by wildfire emissions, the month of September is excluded from the modeling 
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episode. Moreover, since most exceedances occurred in July, June and August are also excluded. 

 
Figure 6. Fire locations, smoke plume intensity, backtrajectories and maximum daily 8-hr average (MDA8) 

ozone concentration on September 6 2017. 

Furthermore, hourly ozone concentrations at receptor sites within the non-attainment area varied 

from low to high concentrations, which will help evaluate how well the model replicates both high 

and low ozone concentration days. This 2017 episode also corresponds to a year with the most 

recent currently available NEI. Routine air quality and meteorological data are also available for 

2017, with this year being representative of typical conditions conducive to ozone formation. A 

detailed examination of synoptic patterns (report attached) during the selected period showed that 

the majority of ozone exceedance days are characterized by an upper level high pressure system 

that brings warm temperatures, lack of frontal passage, low surface winds and increased solar 

radiation; all of which are conducive to the build-up of O3 and its precursors. While wildfire events 

occurred during July 2017, an examination of hourly PM2.5 concentrations (Figure 6) suggests 

that their influence on local O3 concentrations was not significant. With the exception of July 4-

5, daily average PM2.5 concentrations on exceedance days were less than monthly average + 1 

standard deviation July concentrations. GEOS-Chem boundary conditions through Ramboll via 

contract with the Western States Air Resources Council (WESTAR) are also available for this 

year. 
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Modeling Year Selection and Justification 

2017 was selected as the modeling year. This year corresponds to the modeling episode and is part 

of recent base year ozone design value calculations used for determination of non-attainment area 

classification.  

Episodic Modeling Justification  

Ozone exceedance events in the northern Wasatch Front NAA are associated with specific 

conditions including the presence of an upper level high pressure system, increased solar radiation, 

low surface winds, thermally-driven flows and lack of frontal passage. Compared with the rest of 

the calendar year, days affected by these conditions are relatively infrequent. Episodic modeling 

allows us to focus on model performance during these events. It is also computationally more 

efficient to concentrate on modeling these episodes. The time and effort saved allows us to make 

rapid improvements to our modeling platform and to conduct sensitivity simulations that help 

inform how the model is performing. 

 

 

 

 

 

 

 



 
 

 
UTAH DIVISION OF AIR QUALITY                                                                                                                                                                                                                         184 

 
 

 

 

 

 

 
Figure 7. Hourly O3 and PM2.5 concentrations at Bountiful monitoring station during July 2017
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Emission Inventories 

Emissions Inventory Datasets  

All emissions US data are sourced from the 2017 (National Emissions Inventory) NEI as part of 

the EPA 2017 modeling platform. International emissions from Canada and Mexico are sourced 

from the EPA 2017 platform.  

Emissions Development 

 
Table 5. Spatial and temporal resolution for SMOKE platform sectors, and plume rise calculations. 

2017 Platform 

sector Sector description Domain Spatial 

Inventory 

resolution 

Plume 

rise 

afdust_adj 

Met.-adjusted area fugitive dust 

emissions 12, 4 km Surrogates annual  

ag 

Agricultural emissions (primarily 

ammonia) 12, 4 km Surrogates annual  

airports Point source aircraft NA* Point annual none 

beis 

Biogenic emissions based on the BEIS 

model 12, 4 km 

Pre-gridded 

land use computed hourly  

cmv_c1c2 C1&C2 Commercial marine vessels NA* Point hourly 

in-

line** 

cmv_c3 

Category 3 (large) Commercial Marine 

Vessels as points NA* Point hourly 

in-

line** 

nonpt 

Nonpoint sources not in other nonpoint 

sectors 12, 4 km 

Surrogates & 

area-to-point annual  

nonroad 

Mobile sources that do not drive on roads 

or railroads, including recreational 

pleasurecraft 12, 4 km Surrogates monthly  

np_oilgas 

Nonpoint oil and gas production-related 

sources 12, 4 km Surrogates annual  

onroad 

Onroad mobile source gasoline and 

diesel vehicles from parking lots and 

moving vehicles 12, 4 km Surrogates 

monthly activity, 

computed hourly  

onroad_can 

Onroad mobile sources for Canada (was 

othon) 12 km Surrogates monthly  

onroad_mex 

Onroad mobile sources for Mexico (was 

othon) 12 km Surrogates monthly  

othafdust_adj 

Non-US area fugitive dust sources 

(Canada only) 12, 4 km Surrogates annual  

othptdust_adj 

Non-US point fugitive dust sources 

(Canada only) 12, 4 km Point monthly none 

othar Non-US area (i.e., nonpoint) sources 12 km Surrogates annual & monthly  
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othpt Non-US point sources 12 km Point annual & monthly 

in-

line** 

ptagfire 

Point source day-specific agricultural 

fires (was agfire) 12, 4 km Point daily 

in-

line** 

pt_oilgas 

Point sources related to oil and gas 

production NA* Point annual 

in-

line** 

ptegu 

Point sources that are Electric generating 

units (EGUs) NA* Point daily & hourly 

in-

line** 

ptfire 

Point source day-specific wild and 

prescribed fires 12, 4 km Point daily 

in-

line** 

ptfire_othna 

Non-US point source day-specific fires 

in North America 12 km Point daily 

in-

line** 

ptnonipm 

Point sources that are not EGUs nor 

related to oil and gas NA* Point annual 

in-

line** 

rail Locomotive sources on railroads 12, 4 km Surrogates annual  
*Point source sectors are not gridded. Point source sectors are applicable to all modeling domains regardless of grid 

resolution, with the exclusion of point source fires. Fires are processed as 3D gridded emissions in SMOKE. 

**The term “in-line” means that the plume rise calculations are done inside of the air quality model instead of being 

computed by SMOKE. 

Point Source Emissions 

The term “in-line” means that the plume rise calculations are done inside of the air quality model 

instead of being computed by SMOKE. Point sources were processed for the EPA 2017 platform, 

and post-SMOKE outputs are located in the CMAS Data Warehouse17. Point sources are not grid-

specific (they are spatially allocated according to their specific latitude-longitude coordinates. 

Therefore, this modeling demonstration uses the post-SMOKE point source files from the CMAS 

Data Warehouse directly, and any point sources located outside of our 12km or 4km domains will 

not be processed.  

The EPA 2017 platform was prepared for air quality modeling in CMAQ. Post-SMOKE point 

sources are processed through the CMAQ to CAMx conversion script provided by EPA.  

2D Merged Emissions (12km domain only) 

All 2D low-level emissions for the 12km domain are sourced from the 2017 platform post-SMOKE 

data files available on the CMAS Data Warehouse. The premerged 2D emissions include the 

following sectors: area fugitive dust (met adjusted, US and Canada), point fugitive dust (Canada 

only), agriculture, nonpoint, nonpoint oil and gas, nonpoint rail, nonpoint airports, non-US area, 

and on-road mobile (US, Canada, and Mexico). 

 

                                                      
17 https://dataverse.unc.edu/dataset.xhtml?persistentId=doi:10.15139/S3/TCR6BB 
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2D premerged emissions are gridded to the EPA 12US1 domain. This modeling demonstration 

uses the 12UDAQ domain, which is keyed to the 12US1 domain. For this reason, 2D emissions 

are “windowed” from the 12US1 to the 12UDAQ domain, meaning that any grid cells outside the 

12UDAQ domain are dropped from the post-SMOKE output file. Following windowing, 2D 

emissions files are converted to CAMx format.  

 

This preparation of emissions only applies to 12km resolution emissions. The EPA 2017 platform 

does not provide 4km resolution emissions output. The following sections describe how 4km 

emissions are generated for this modeling demonstration.  

 

On-road Mobile Source Emissions (4km domain only) 

On-road emissions for the 4km domain are calculated in SMOKE-MOVES using inputs and scripts 

made available in the EPA 2017 platform. No Utah-specific MOVES data are leveraged in this 

demonstration. 4km resolution on-road emissions rely on Utah’s in-house meteorological inputs 

(MCIP), while 12km on-road emissions were generated by EPA using their MCIP files for the 

region and time period. Because MOVES requires only temperature and relative humidity data 

from the meteorological input files, UDAQ does not expect a significant deviation of on-road 

mobile emissions between the 4 and 12km domains.  

 

SMOKE-MOVES relies on the selection of representative counties to improve model run times 

(find a national map here on page 6-18). The figure below shows EPA’s selection of representative 

counties for all counties in the 4km domain.  

 

https://www.epa.gov/sites/production/files/2021-02/documents/nei2017_tsd_full_jan2021.pdf
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Figure 8. Representative counties for SMOKE-MOVES application 

 

 

Area and non-Road Source Emissions (4km domain only)  

Area and non-Road sectors processed for the 4km domain include: area fugitive dust (met adjusted, 

US), agriculture, nonpoint, nonpoint oil and gas, nonpoint rail, nonpoint airports, and nonroad. 

The 4km domain does not extend into Canada or Mexico, so only US sectors are processed here. 

All emissions inputs are from the 2017 NEI. 

Biogenic Emissions  

Biogenic emissions for the 12km domain are sourced from the 2017 EPA platform post-SMOKE 

outputs and then converted to CAMx format.  

Biogenic emissions for the 4km domain are generated in SMOKE. First, land use data from the 

Biogenic Emissions Landuse Database version 5 (BELD5) are gridded for our 4km domain. Then 

the BELD file is adjusted to improve inland water coverage according to our WRF land use extents. 

Second, a biogenic season file (BIOSEASON) is generated to describe the length of growing 

seasons across the 4km domain and our modeling episode. BEIS 3.7 is run with the BELD and 
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BIOSEASON inputs, resulting in 4km resolution biogenic emissions. These emissions are 

converted to CAMx format.  

Wildfires, Prescribed Burns, Agricultural Burns 

Wildland fires and prescribed burns in 2017 are collected through SMARTFIRE2, a GIS based 

tool that reconciles fire data from the several sources below to identify a latitude/longitude 

coordinate where the fire originated, and the daily burn acreage.  

Inputs to SMARTFIRE for 201718 include: 

• The National Oceanic and Atmospheric Administration’s (NOAA’s) Hazard Mapping 

System (HMS) fire location information 

• GeoMAC (Geospatial Multi-Agency Coordination), an online wildfire mapping 

application designed for fire managers to access maps of current fire locations and 

perimeters in the United States 

• The Incident Status Summary, also known as the “ICS-209”, used for reporting specific 

information on fire incidents of significance 

• Incident reports including dates of fire activity, acres burned, and fire locations from the 

National Association of State Foresters (NASF) 

• Hazardous fuel treatment reduction polygons for prescribed burns from the Forest Service 

Activity Tracking System (FACTS) 

• Fire activity on federal lands from the United States Fish and Wildlife Service (USFWS) 

• Wildfire and prescribed date, location, and locations from S/L/T activity submitters 

Agricultural burns are sourced only from NOAA’s HMS. Emissions from agricultural burns only 

occur during daylight hours.  

Fire emissions are calculated in SMOKE within the BlueSky Framework 19 . The framework 

includes fuel characteristics and fire emission factors in the Fire Emissions Production Simulator. 

Each fire input into the framework includes its location, dates, type, and size. 

QA/QC of Model-Ready Emissions 

Quality assurance and quality control (QA/QC) procedures for emissions output vary slightly 

between the 12km and 4km domains. Because most of the 12km emissions output are sourced 

directly from EPA 2017 platform post-SMOKE files, QA/QC consists solely of visual inspection 

                                                      
18 2017 Platform TSD, page 24: https://www.epa.gov/sites/production/files/2020-

11/documents/2017_emissionschapter.pdf  

 

19 BlueSky Framework, Figure 3-2, page 25 https://www.epa.gov/sites/production/files/2020-

11/documents/2017_emissionschapter.pdf  

https://www.epa.gov/sites/production/files/2020-11/documents/2017_emissionschapter.pdf
https://www.epa.gov/sites/production/files/2020-11/documents/2017_emissionschapter.pdf
https://www.epa.gov/sites/production/files/2020-11/documents/2017_emissionschapter.pdf
https://www.epa.gov/sites/production/files/2020-11/documents/2017_emissionschapter.pdf


 
 
UTAH DIVISION OF AIR QUALITY                      

190 

 
 
 
 

of emissions files in VERDI. Emissions files are windowed to the 12km domain and temporal 

profiles are applied correctly. All CB6 species are present.  

QA/QC of point sources does not occur during the emissions processing phase. Point sources for 

the demonstration are sourced directly from EPA 2017 platform post-SMOKE files and converted 

to CAMx format, so QA/QC of these sources will occur during CAMx QA/QC procedures.  

For 4km resolution emissions, UDAQ follows QA/QC procedures as recommended by EPA in 

their Emissions Inventory Preparation for Air Quality Modeling (Base Year) training20. 

Meteorological Model 

Meteorological inputs for the 179b demonstration will be produced using the Weather Research 

and Forecasting Advanced Research model (WRF-AWR) version 4.2. WRF has been used 

successfully for previous modeling efforts in Utah, including the PM2.5 SIP for the Wasatch Front. 

WRF has been used on a regional and national scale for ozone nonattainment work. The WRF 

simulation will cover the time period of June 14th, 2017 at 12:00:00 UTC to August 2nd, 2017 at 

00:00:00 UTC to generate adequate spin-up for the photochemical modeling. 

Modeling Domains and Vertical Layer Configuration 

The WRF model domains will be chosen to accommodate CAMx modeling domains keyed to the 

US1 12 km domain used by the EPA. The two one-way nested WRF domains are set to the Lambert 

Conformal Conic projection with horizontal resolution of 12 and 4 km, respectively (Figure 8). 

Each domain will have 44 vertical levels which are identical to the EPA ORD 108km hemispheric 

modeling configuration. 

                                                      
20 QA/QC: slides 69, 82, 94, 140, 143 

https://gaftp.epa.gov/Air/emismod/training/BaseYearEmisInvsForModelingTraining_07292019.pptx  

https://gaftp.epa.gov/Air/emismod/training/BaseYearEmisInvsForModelingTraining_07292019.pptx
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Figure 9. WRF modeling domains 

 

Model Inputs and Settings 

Atmospheric Data Inputs 

We will use the NCEP North American Mesoscale (NAM) 12 km analysis data (ds609)21 to inform 

the boundary conditions of the outermost (12 km) modeling domain and to initialize the innermost 

domain. Analysis data will be used in 6-hour time intervals throughout the duration of the 

simulation. 

Topographic Data Inputs 

WRF will be run using the default MODIS-derived 21 category land use datasets at 30 and 15-

arcsecond resolution for the 12 and 4 km domains, respectively.  

 

                                                      
21 National Centers for Environmental Prediction/National Weather Service/NOAA/U.S. Department of Commerce. 

2015, updated daily. NCEP North American Mesoscale (NAM) 12 km Analysis. Research Data Archive at the 

National Center for Atmospheric Research, Computational and Information Systems Laboratory. 

https://doi.org/10.5065/G4RC-1N91. 
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Land Use Edits of the Great Salt Lake 

The MODIS 21-category land use datasets will be altered to better reflect the extent of the Great 

Salt Lake following the method established by Malia et al (2018)22. This method uses a GSL 

bathymetry dataset and buoy data to identify the extent of the lake and to better calculate the actual 

lake depth (instead of the single value used in the traditional MODIS dataset). Areas of the GSL 

basin that are classified as “lake” will be adjusted to reflect the characteristics of unvegetated salt 

flats. Better representation of GSL extent and depth also impacts atmospheric circulations like lake 

breezes23, and should yield better meteorological model performance. 

 

Model Configuration 

WRF simulations for the modeling episode were run in five-and-a-half-day increments with the 

first 12-hours discarded as model spin-up.  

 

Table 6. WRF domain configurations 

Parameter D01 D02 

Grid size (x, y) (287, 299) (291, 291) 

Vertical levels 44 44 

Vertical coordinates Hybrid vertical coordinate Hybrid vertical coordinate 

Horizontal resolution 12 km 4 km 

Land use  

data set  

MODIS + lakes 

30 arc-second 

MODIS + lakes 

15 arc-second 
IC/BC NAM12km/NAM12km NAM12km/D01 

 

                                                      
22  Mallia, D. V. (2018). Simulating High Impact Wildfire and Wind-Blown Dust Events Using Improved 
Atmospheric Modeling Methods. Ph.D. Dissertation. University of Utah. Available at: 
https://collections.lib.utah.edu/ark:/87278/s6pp4hgm 
23 Blaylock, B. K., Horel, J. D., & Crosman, E. T. (2017). Impact of Lake Breezes on Summer Ozone 

Concentrations in the Salt Lake Valley, Journal of Applied Meteorology and Climatology, 56(2), 353-370. Retrieved 

Apr 29, 2021, from https://journals.ametsoc.org/view/journals/apme/56/2/jamc-d-16-0216.1.xml 
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Table 7. WRF physics options. 

Physics Parameter D01 (12 km) D02 (4 km) 

Microphysics Thompson Thompson 

Longwave and shortwave radiation RRTMG RRTMG 

Land Surface Model Noah LSM Noah LSM 

Planetary Boundary Layer MYNN MYNN 

Cumulus Parameterization Kain-Fritsch Kain-Fritsch 

Analysis Nudging T, P None 

 

Model Performance Evaluation 

WRF outputs will be compared to observational data using the EPA-developed Atmospheric 

Model Evaluation Tool (AMET).  

Observational Datasets 

Meteorological observations of both surface sites and vertical soundings from the Salt Lake City 

airport will be downloaded from the MADIS data archive. Observed 2-meter temperature, wind 

direction and wind speed will be used to evaluate model performance on a monthly basis for the 

innermost domain.  

Statistical Evaluation 

Multiple statistical metrics will be considered to characterize the meteorological model 

performance. These include: 

1. Mean bias (MB): This metric averages the model/observation residual paired in time and 

space.  

2. Root Mean Square error (RMSE): This performance statistic is a measure of the average 

distance between predicted and observed values. 
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3. Normalized Mean Bias: This statistic (in units of percent) normalized MB to the average 

observed value.  

4. Correlation Coefficient (R2): This performance statistic measures the degree to which the 

modeled and observed values are linearly related. A correlation coefficient of 1 indicates a 

perfect linear relationship; whereas a correlation coefficient of 0 means that there is no 

linear relationship between the variables. 

 

In addition to the statistical tests, monthly time series of temperature, wind direction, wind speed, 

and relative humidity will also be generated. Analysis of additional meteorological variables will 

be added as needed. 

 

Photochemical Model 

Modeling Domains 

The modeling domain will consist of a 4 km domain nested within a 12-km one. The 4-km domain 

covers the state of Utah and parts of neighboring states while the 12-km domain covers the Western 

United States. It is also aligned with EPA’s 12US1 domain. Modeling will be performed using 

two-way nesting. The 12/4 km nested grid modeling domain configuration is shown in Figure 9. 

All 44 vertical layers defined in the meteorological model will be considered for modeling.  

1.1 Model Inputs and Settings 

The latest version 7.1 (v7.1) of CAMx will be used for this modeling demonstration. 
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Figure 10. CAMx domain configuration 

Table 8. CAMx domain specification 

Specification 12 km 4 km  

dx x dy (m) 12,000 4,000 

Southwest Corner X Coordinate (m) -2,556,000 -1,644,000 

Southwest Corner Y Coordinate (m) -1,728,000 -312,000 

# Columns 185 186 

# Rows 299 180 

Initial and Boundary Conditions 

Initial and boundary conditions for the outermost domain (i.e. 12-km domain) will be derived from 

GEOS-Chem global chemistry model outputs for 2017, with the modeling being performed by 

Ramboll under contract with WESTAR. Two sets of initial and boundary conditions will be 

provided with one representing a baseline case that uses best estimates of global natural and 

anthropogenic emissions and another one representing a sensitivity scenario with all anthropogenic 

emissions outside the US set to zero. These boundary conditions will be used to support two 

corresponding CAMx simulations (base and sensitivity case), which will be used to estimate the 

contribution of international emissions to local ozone concentrations. 

 

Other Model Settings 

A summary of model settings is provided in Table 8. Sea salt and lightning NOx emissions will 

also be calculated in CAMx by running the corresponding CAMx tools. 
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Table 9. CAMx Settings and Configuration 

Horizontal Grid Mesh 12/4-km 

12 km  185 x 299 cells 

4 km  186 x 180 cells 

Vertical Grid Mesh 44 vertical layers, as defined by WRF 

Grid Interaction Two-way nesting 

Gas-phase Chemistry cb6r5 

Horizontal Diffusion Spatially varying  

Vertical Diffusion CMAQ-like Kv  

Dry Deposition Zhang dry deposition scheme  

Wet Deposition CAMx-specific formulation 

Gas Phase Chemistry Solver Euler Backward Iterative(EBI) 

Vertical Advection Scheme Implicit scheme w/ vertical velocity update 

Horizontal Advection Scheme  Piecewise Parabolic Method (PPM) scheme 

Model Performance Evaluation 

Ambient Measurements Datasets 

Gaseous data collected at UDAQ ambient air monitoring networks will be used for model 

performance evaluation. These include typical ground-based surface measurements: ozone, NO2, 

NOx and CO. While limited, VOCs measurements will also be used where available. 

Measurements collected during special field studies will also be used for model performance 

evaluation. These include ozone measurements collected during summer 2015 around the Great 

Salt Lake24. 

                                                      
24 2015 Summer Ozone Study. https://deq.utah.gov/air-quality/great-salt-lake-summer-ozone-study 
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Operational Evaluation 

The Operational Evaluation compares the modeled concentration estimates against concurrent 

observations using statistical and graphical analysis aimed at determining how well the model 

simulates the base year observed concentrations. The Atmospheric Model Evaluation Tool 

(AMET) will be used for this purpose. Spatial visualization tools (VERDI) will be used as 

necessary.  

Statistical Benchmarks and Metrics 

Multiple statistical metrics will be considered to characterize the photochemical model 

performance. These include: 

1. Mean bias (MB): This metric averages the model/observation residual paired in time and 

space.  

2. Mean gross error (MGE): This performance statistic averages the absolute value of the 

model/observation residual paired in time and space.  

3. Root Mean Square error (RMSE): This performance statistic is a measure of the average 

distance between predicted and observed values. 

4. Normalized Mean Bias: This statistic (in units of percent) normalized MB to the average 

observed value.  

5. Normalized Mean Error (NME): This performance statistic (in units of percent) is used to 

normalize the mean error relative to the average observation. This statistic averages the 

absolute value of the difference (model - observed) over the sum of observed values.  

6. (Mean) Fractional Bias (MFB/FB): Fractional bias is determined by normalizing the MB 

by the average of observed and modeled concentrations.  

7. (Mean) Fractional Error (MFE/FE): Fractional error is determined by normalizing the ME 

by the average of observed and modeled concentrations.  

8. Correlation Coefficient (R2): This performance statistic measures the degree to which the 

modeled and observed values are linearly related. A correlation coefficient of 1 indicates a 

perfect linear relationship; whereas a correlation coefficient of 0 means that there is no 

linear relationship between the variables. 

 

In addition to using statistical summaries, the model performance will be evaluated using graphical 

displays. These include: 

1. Time series plots of modeled and observed concentrations at each site 

2. Scatter plots of modeled and observed concentrations at each site 

3. Soccer plots with purpose to visualize model performance of both bias and error on a single 

plot  

4. Bugle plots  
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Model performance will be evaluated at individual monitors within the non-attainment area. Model 

predictions from spin-up days will be excluded from the model performance evaluation analysis. 

Ozone exceedance and non-exceedance days will also be evaluated separately.  

Diagnostic Evaluation 

The diagnostic evaluation evaluates various components of the modeling system and focuses on 

process-oriented evaluation. Indicator ratios and emissions sensitivity simulations will be 

examined to assess whether the system is NOx-limited or NOx-saturated. Emissions perturbations 

will also help assess the model’s response to changes in emissions inputs from specific source 

categories. 

 

Quantification of International Anthropogenic Source Contributions  

Sensitivity Analysis 

To estimate the contribution of international emissions to local ozone concentrations, two 

simulations will be conducted. These consist of a 2017 base case that includes all emissions and a 

2017 case with no international anthropogenic emissions. In the latter scenario, referred to as  Zero 

Out of the Rest of the World or ZROW, anthropogenic emissions from sources outside of the US 

are eliminated. Contributions of international emissions to ozone concentrations in the non-

attainment area are then estimated as the differences in ozone contributions from the two 

simulations.  

Design Value Scaling Approach  

Following EPA’s modeling guidance for SIP demonstrations, the contribution of international 

anthropogenic emission sources to local ozone concentrations will be assessed by scaling the DV 

at each monitoring site by a relative response factor (RRF), defined as the ratio of modeled ozone 

from the sensitivity case to the baseline case. EPA’s Software for the Modeled Attainment Test – 

Community Edition (SMAT-CE) software25 will be used for this purpose. Gridded MDA8 ozone 

concentrations over the modeling episode will be provided to SMAT-CE, which will identify the 

grid cells containing monitor locations within the NAA and will calculate a site-specific relative 

response. A site-specific RRF, defined as the ratio of average MDA8 ozone in the ZROW case to 

the average MDA8 in the base case over select modeled high ozone days, will be calculated. For 

each site, the RRF will then be applied to the DV to yield the adjusted DV for the ZROW scenario: 

𝐷𝑉𝑠𝑐𝑎𝑙𝑒𝑑 = 𝐷𝑉𝑚𝑜𝑛𝑖𝑡𝑜𝑟𝑒𝑑 ×
𝐶𝑍̅𝑅𝑂𝑊

𝐶𝑏̅𝑎𝑠𝑒
 

 

                                                      
25 EPA, 2020. Photochemical Modeling Tools: SMAT-CE website. https://www.epa.gov/scram/photochemical-

modeling-tools. 



 
 
UTAH DIVISION OF AIR QUALITY                      

199 

 
 
 
 

Data Storage and Archiving Plan 

All completed modeling runs will be stored on UDAQ’s private group space on the University of 

Utah’s Center for High Performance Computing clusters. A detailed model performance 

evaluation will also be provided for each of the CAMx and WRF model runs. A model 

performance evaluation report for the GEOS-Chem runs, submitted by Ramboll, will also be 

included with the submission. 

 

 

 

 

 

 

 

 


